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ABSTRACT
LANGUAGE DEVELOPMENT AT 24 MONTHS: CONTRIBUTIONS FROM THE GROWTH
OF INFANT POSITIVE AFFECT AND MATERNAL QUALITY OF SPEECH
DURING A WORDLESS BOOK TASK
Lauren Laake DeVlieger, PhD
Department of Psychology
Northern Illinois University, 2017
David J. Bridgett, PhD, Director
Early language development has implications for children’s cognitive, academic,
and socio-emotional growth throughout childhood. Language acquisition is influenced by
various individual (e.g., infant temperament) and contextual (e.g., language input from
caregivers) factors. As such, the current study investigated the relationship between the growth
of infant positive affect (PA) across 6 - 12 months of age, maternal language during a wordless
book task at 18 months, and language at 14 and 24 months of age. The study included a total of
162 mother-infant dyads, the majority of which were Caucasian (70.8%). Transcripts of maternal
language during the wordless book task were coded for use of pragmatic language, from which
two factors were extracted (i.e., Narrative Speech and Response to Child Speech). Structural
equation modeling was used for primary analyses. Results indicated that higher infant PA at 6
months and steeper slopes of PA growth across 6-12 months predicted maternal Narrative
Speech, but not Response to Child Speech, at 18 months. Infant gender and maternal verbal
fluency predicted infant language at 14 months. Models including infant language at 24 months
resulted in poor fit and were not interpretable. Implications of the results and future directions for
research are discussed.
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CHAPTER 1
INTRODUCTION

Language acquisition is a critical aspect of early development that impacts cognitive,
academic, and socio-emotional outcomes throughout childhood (Hohm, Jennen-Steinmetz,
Schmidt, & Laucht, 2007). Language starts to develop within infants’ first year, as language
comprehension begins around 8 to 10 months of age and first words are typically spoken around
12 months of age (Bates, Dale, & Thal, 1995; Cattell, 2000). Soon after children begin speaking
their first words, there is an acceleration of vocabulary growth that occurs until around 20 to 24
months, after which time, continued growth occurs in a linear fashion (Huttenlocher, Haight,
Bryk, Seltzer, & Lyons, 1991). In fact, the rank order stability of language skills is high between
the early ages of 20 and 48 months (Bornstein & Putnick, 2012; Huttenlocher et al., 1991).
Furthermore, by the time children enter preschool, important individual differences in language
ability are already present (Leffel & Suskind, 2013). Thus, development of language prior to 2
years of age has a meaningful impact on children’s trajectories of language development
throughout childhood.
Recent work has highlighted the importance of individual difference characteristics and
contextual factors for early language acquisition (Beeghly, 2006). Specifically, there is growing
evidence of the importance of infant temperament (Dixon & Shore, 1997; Laake & Bridgett,
2014; Moreno & Robinson, 2005) and the quality of the language used by caregivers (Yont,
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Snow, & Vernon-Feagans, 2003), particularly during the language-rich experiences of shared
reading (Raikes, Pan, Luze, Tamis-LeMonda, & Brooks-Gunn, 2006; Scarborough & Dobrich,
1994; Westerlund & Lagerberg, 2008). However, research on these factors prior to 24 months of
age is sparse, leaving a gap in the current understanding of how each may promote or inhibit
early language development. In response to this gap in the literature, the current study examined
the growth of infant positive affect (PA) across infancy, and maternal language use during a
wordless book task as predictors of expressive language at 24 months of age.
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CHAPTER 2

INFANT TEMPERAMENT

Based on the psychobiological framework, temperament is defined as individual
differences in emotional reactivity and self-regulation influenced by heredity and the
environment (Rothbart, Derryberry, & Posner, 1994). Rothbart’s psychobiological model of
temperament is applicable across the lifespan, from infancy through adulthood. Additionally,
Rothbart employed a fine-grained measurement approach, which allows for exploration of
individual differences in temperament. There are three broad categories of temperament specific
to infancy, termed positive affect, negative affect, and orienting/regulation (Gartstein &
Rothbart, 2003). Negative affect involves expressions of sadness and fear, as well as the time it
takes infants to recover from distress. Orienting/regulation represents early manifestations of
self-regulation, which in infancy refers to attending to one’s environment and responding to
caregivers’ soothing attempts. Specific to the current study, PA refers to expressions of
happiness, along with approach behaviors that indicate excitement and interest (Gartstein &
Rothbart, 2003; Rothbart, 2007). The PA dimension consists of multiple finer-grained aspects of
temperament, and infants may vary in the extent to which they display each characteristic.
Examples of PA expression include smiling, laughing, vocalizing, and positively reacting to
environmental stimuli as evident by increased motor activity (Gartstein & Rothbart, 2003).
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The fine-grained psychobiological model of temperament originally expanded upon the
work of Thomas, Chess, and Birch (1968). Three temperament profiles arose from Thomas and
colleagues’ (1968) systematic investigations, which were labeled ‘easy,’ ‘difficult,’ and ‘slow-towarm-up.’ Higher levels of positive emotion, quick adaptation to new settings, and mild
reactivity characterized easy temperament. Conversely, difficult temperament was classified by
negative emotions, difficulty adapting to new environments, and intense reactivity. Slow-towarm-up infants fell somewhere in between easy and difficult, as they showed a pattern of
initially withdrawing from novelty and displaying moderately intense negative reactions.
However, given time to adjust, slow-to-warm-up infants adapted, and negative reactions
significantly decreased. While these categories provided a springboard for future study, a
primary limitation of utilizing three discrete profiles was that not all children (i.e., approximately
35% of the original sample) exhibited characteristics consistent with one category (Thomas et
al., 1968). It seemed that the complexities of temperament could not be captured by just three
categorical descriptions. Individual differences required a more fine-grained approach to study,
which was provided by the psychobiological model (Rothbart et al., 1994).
The fine-grained aspects of PA include Approach, Vocal Reactivity, High Intensity
Pleasure, Smiling and Laughter, Activity Level, and Perceptual Sensitivity (Gartstein &
Rothbart, 2003). Approach involves movement toward novel stimuli and excitement, and Vocal
Reactivity includes vocalizations made throughout daily caregiving activities. High Intensity
Pleasure involves enjoyment related to novel situations that have heightened intensity, such as
during a peek-a-boo game. Smiling and Laughter involves these specific displays of positive
emotion during caretaking activities and play, and Activity Level includes gross motor
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movement during daily activities. Finally, Perceptual Sensitivity involves reactions indicating
detection of lower intensity stimuli (e.g., a textured blanket; Gartstein & Rothbart, 2003).

Developmental Trajectories of PA

PA is observable within the first few weeks after birth, and expressions of PA increase
throughout infancy (Denham, Lehman, Moser & Reeves, 1995; Lavelli & Fogel, 2005;
Malatesta, Grigoryev, Lamb, Albin & Culver, 1986). As early as 1 month postpartum, activity
level can be assessed (Worobey & Anderson-Goetz, 1985). Soon thereafter, at approximately 2
to 3 months of age, smiling and laughter are observable (Rothbart, 2007). Vocalizations also
emerge within the first 6 months, and by 7 months of age infants exhibit variations in
vocalization patterns based on social context (Lin & Green, 2009). Thus, within infants’ first 6
months postpartum, a variety of fine-grained aspects of PA are observable. Subsequently,
throughout the latter portion of infants’ first year, additional aspects of PA become more readily
observable, such as approach behaviors (Rothbart, 1988).
Though few studies have examined the growth of PA across the first 12 months, the
available work has shown that PA makes statistically meaningful mean-level increases from 4 to
12 months of age, with individual differences evident as early as 4 months (Bridgett, Laake,
Gartstein, & Dorn, 2013). Individual differences in trajectories of PA development are also
identifiable and significant within the first year, and predict outcomes such as parenting
behaviors in toddlerhood (Bridgett et al., 2013). Furthermore, across infancy and toddlerhood,
PA shows only moderate rank order stability (Degnan et al., 2011; Putnam, Rothbart, &
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Gartstein, 2008), suggesting the existence of modest individual differences. Additionally, there
are significant mean level changes in specific aspects of PA (i.e., Approach, Activity Level,
Vocal Reactivity, High Intensity Pleasure, Perceptual Sensitivity) across the ages of 3 to 12
months (Gartstein & Rothbart, 2003). Gartstein and Rothbart (2003) also note differing patterns
of development across the different temperament dimensions, with PA trajectories typically
developing in a linear fashion.
Given this growth across early infancy, measuring temperament at a single time point
may not provide sufficient detail with regard to how infant PA relates to other contexts (e.g.,
maternal engagement) and outcomes (e.g., language acquisition). Indeed, changes over time in
temperament, as examined via growth modeling, in early childhood predicts outcomes such as
internalizing and externalizing difficulties (Lengua, 2006). Furthermore, changes over time in
temperament are associated with various areas of development, including children’s selfregulation (Bridgett et al., 2011) and internalizing symptoms (Gartstein et al., 2010), as well as
the parenting children experience (Bridgett et al., 2009; Bridgett et al., 2013). Examining change
over time may also help explain inconsistencies found in prior work that only considers single
time points of infant temperament in relation to language outcomes (e.g., Bloom & Capatides,
1987; Dixon & Shore, 1997). Taken altogether, it is appropriate and meaningful to study PA
within and throughout infants’ first 12 months, specifically using growth modeling, given
significant increases in PA during infancy, as well as significant individual differences that may
be meaningfully related to subsequent outcomes.

7
PA and Language Development

Although infant PA and language outcomes have been infrequently studied, in the work
available, findings have been somewhat inconsistent. For example, Bloom and Capatides (1987)
studied a sample of 6 males and 6 females across the ages of 9 to 24 months. Monthly laboratory
visits allowed for fine-tuned observation of language development over time. Infants’ affect was
coded for positive, negative, and neutral expressions. Results indicated that neutral affect was
significantly correlated with the age at which infants spoke their first words and started their
vocabulary spurts. That is, more time displaying neutral affect was associated with earlier
language emergence (Bloom & Capatides, 1987). Given that this was one of the earliest
investigations of emotion and language development, the authors acknowledged that results
needed to be clarified with measures of infant temperament in relation to language outcomes.
Despite the need for more work in this area, there was minimal follow-up work
throughout the subsequent decade. In the studies that eventually followed, however, the weight
of the evidence was in favor of infant PA as a salient contributor to language development. The
first identified follow-up study investigated infant temperament and language outcomes in
toddlerhood (Dixon & Shore, 1997). Maternal report of infant PA (i.e., smiling and laughter) and
an in-depth parent interview of various aspects of language acquisition revealed that among a
sample of 29 infants, those who displayed more smiling and laughter at 13 months of age had
better expressive language skills at 21 months of age (Dixon & Shore, 1997). At similar ages in a
sample of 40 infants, positive mood at 13 months was significantly correlated with more
expressive language at 20 months (Dixon & Smith, 2000).
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PA has also been studied within infants’ first 12 months in relation to language outcomes.
For example, Moreno and Robinson (2005) studied expressions of joy at 8 months, which were
defined as smiling, vocalizing, excited motor movements, and looking to a caregiver. In their
sample of 77 infants, those who displayed more expressions of joy had better expressive
language skills at 30 months of age (Moreno & Robinson, 2005). Another study of 83 infants
revealed that the broad dimension of PA, as well as fine-grained components of PA, were related
to subsequent language outcomes (Laake & Bridgett, 2014). Specifically, higher PA broadly, as
well as higher Activity Level, High Intensity Pleasure, and Approach at 10 months of age
predicted better expressive language at 14 months of age (Laake & Bridgett, 2014). On the basis
of findings from Moreno and Robinson (2005) and Laake and Bridgett (2014), it seems that the
exuberance and approach behaviors that are characteristic of PA in infancy may be particularly
salient for expressive language development.
Despite support for infant PA contributing to expressive language development, past
studies that consider these specific factors (i.e., infant PA and language development) have not
typically employed multiple measurements of PA over time and instead have relied on single
time point assessments (e.g., Dixon & Shore, 1997; Moreno & Robinson, 2005). As such, it is
unclear how the development of PA throughout infancy may or may not influence language
development. Indeed, the rate at which PA develops may be a potent indicator of language
growth, as infants who continue to exhibit increasing amounts of PA are likely to interact with
their environments in unique ways which may have important implications for language
acquisition (Laake & Bridgett, 2014). This limitation in prior work (i.e., lack of measuring
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temperament development across time as it relates to language acquisition) was addressed in the
current study, which examined the growth of infant PA throughout infants’ first 12 months.

PA and Interactions with Caregivers

In addition to direct influences of infant PA on early language skills, infant PA also
influences interactions with caregivers, which may result in greater exposure to language and
more opportunities to engage in language-related exchanges. Social learning theory posits that
behavior is modified based on the immediate feedback received in given situations, which
determines the likelihood of those behaviors in future similar situations (Bandura, 1971). It
seems possible that infants who react more positively during exchanges with caregivers may
reinforce the continuation of those interactions by providing positive feedback to the caregiver,
who is then more likely to continue the interaction. Ultimately, this may create more
opportunities for young children to practice expressive language, enhancing this developmental
process.
Support for infant PA having effects on caregivers through positive reinforcement is
found in neuropsychological studies involving reward systems in the brain. Indeed, when
mothers see happy expressions displayed by their infants, neurological reward systems are
activated (Strathearn, Li, Fonagy, & Montague, 2008). Specific brain regions implicated in
reward processing include the prefrontal cortex, striatum, amygdala, and hypothalamus (Barrett
& Fleming, 2011). The orbitofrontal cortex, which is a part of the prefrontal cortex, is activated
when mothers see their infants, and is significantly correlated with positive mood (Nitschke et
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al., 2004). Thus, the studies described here provide key evidence of a neural basis underlying
positive affect and behavior elicited in caregivers by infant displays of positive emotion.
Endocrinological (i.e., hormonal) systems also serve important neurological functions of
relevance for understanding the reinforcing nature of interactions with infants displaying positive
affect. Specifically, oxytocin is a key hormone involved in the neural connections associated
with emotion processing and maternal behavior (Riem et al., 2012). Oxytocin is thought to
increase the rewarding nature of mothers hearing their infants laugh (Riem et al., 2012), and it is
specifically related to the positive aspects of mother-infant bonding via influence on cognitive
representations of attachment (Feldman, Weller, Zagoory-Sharon, & Levine, 2007). Motherinfant contact prompts oxytocin release (Gordon, Zagoory-Sharon, Leckman, & Feldman, 2010),
which leads to a positive feedback loop, such that oxytocin release encourages continued positive
contact, which leads to more oxytocin release, and so forth (Uvnas-Moberg, 1998). Thus, it is
likely that parent-infant interactions function in a similar way, as infant PA may prompt oxytocin
release and reinforce positive maternal reactions.
Likely related to these neuroendocrinological networks and positive feedback loops,
infant smiling increases adult attention (Power, Hildebrandt, & Fitzgerald, 1982;
Tautermannova, 1973), and infant laughter influences adults’ perceptions of cuteness (Parsons et
al., 2014). Parsons and colleagues (2014) showed adults pictures of infants with neutral
expressions and had them provide ratings of cuteness. Subsequently, the adults were provided
descriptions of each child’s temperament and then asked to rate cuteness again. Indeed, the
infants described as having more positive temperament characteristics received significantly
higher cuteness ratings (Parsons et al., 2014). However, there was no significant change in
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cuteness ratings for infants described as having more negative temperament characteristics.
Furthermore, the infants described as having positive temperament characteristics were the target
of greater adult effort to view said infants (Parsons et al., 2014). It may be that infant PA has an
additive effect on adult attention. In other words, infants without higher levels of PA may not
necessarily be at a disadvantage, but infants with higher PA may receive increased adult
attention, which could lead to more language exposure and faster language development.
Furthermore, the quality of the attention received may also be higher.
Support for the possibility of higher quality attention for more positive infants comes
from Kochanska and colleagues (2004), who found that infant joyful expressions increased
consistent monitoring from mothers. That is, mothers more consistently tracked joyful infants in
a positive, supportive manner. Another child-driven mechanism through which adult attention is
encouraged involves anticipatory smiling. This occurs when an infant smiles at an object and
maintains that smile as they look to a caregiver in an effort to engage the caregiver in their
experience of enjoyment of the object (Venezia, Messinger, Thorp, & Mundy, 2004). This
display of infant PA seems to facilitate positive social interactions. Similarly, infant PA may also
influence parenting practices. For example, steeper increases in infant smiling and laughter
between 4 and 12 months, as well as higher initial levels of these characteristics, predicted lower
frequencies of negative parenting practices when children were 18 months of age (Bridgett et al.,
2013).
A key component of interactions with caregivers is the language adults use, which also
has implications for language acquisition. Although there are few studies specific to infant
temperament and maternal language use, Vernon-Feagans and colleagues (2008) found that
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infants who have higher negative temperament characteristics had mothers who used less
complex language. Thus, it is possible that more positive temperament characteristics in infancy
would be related to more complex maternal language usage and exposure; however, this has yet
to be explored. Overall, findings reviewed in this section suggest that children’s temperament
influences not only how they respond to interactions with adults, but also how adults interact
with them across neural, endocrine, and behavioral levels. This bidirectional relationship creates
infants’ social-communicative contexts within which language develops.
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CHAPTER 3

EARLY LANGUAGE ACQUISITION

Similar to temperament, language development is a complex, psychobiological process
that involves genetics as well as influences from the social environment (Chapman, 2000). That
is, most infants are born with the biologically-based capacity to learn language and develop
communication skills, but this capacity is realized only in the context of language input via social
interactions. Even in the first few weeks after birth, speech activates areas in infants’ brains that
are similar to the areas activated in adults’ brains (e.g., the left perisylvian region, which
encompasses Broca’s and Wernicke’s areas) when processing language (Dehaene-Lambertz,
Hertz-Pannier, Dubois, & Dehaene, 2008; Price et al., 1996; Sowell et al., 2002). Nonetheless,
without social interaction during early childhood, there will be severe deficits in language
development (e.g., Fromkin, Krashen, Curtiss, Rigler, & Rigler, 1974). This imperative time in
early childhood during which children acquire language is termed the ‘critical period’ of
language development (Kuhl, Conboy, Padden, Nelson, & Pruitt, 2005).
There is a broad range of development encompassed by the critical period, and it is not
consistently defined. According to the broadest definition, language must begin to develop
sometime before the ages of 5 and puberty, as acquiring any form of functional language after
this point is unlikely to occur or be possible without very intensive intervention (Fromkin et al.,
1974; Grimshaw, Adelstein, Bryden, & MacKinnon, 1998). This range includes a significant
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portion of early development and does not capture the importance of language development as it
first emerges.
A more specific critical period of earlier language development refers to development in
infancy and toddlerhood (Kuhl et al., 2005). By 24 months of age, children who produce fewer
than 50 words and do not speak in 2-word combinations are considered to have a language delay
(Paul, 1991). Thus, development up to this point is a critical period during which time
foundational language abilities are learned. If language is delayed at 24 months, there are
negative implications for development throughout childhood. For example, toddlers slower to
develop language skills exhibit significantly lower vocabulary, grammar, verbal memory, and
reading comprehension skills at 13 years of age (Rescorla, 2005). Additionally, while toddlers
who exhibit delayed language development are generally able to catch up to normally developing
peers with regards to vocabulary size, they typically exhibit lower social skills, poorer
communicative behavior, maladaptive behavior, and phonological immaturity (Paul, 1991).
Given evidence for the critical period of development prior to 24 months of age, the current
study focused on the processes that contribute to language development during this sensitive
time.

Development of Infant Language

The foundations of language acquisition begin to emerge very early in infancy, as the
infant brain is organized for language processing. For example, processing rhythm and intonation
of speech (i.e., speech prosody) is a right-lateralized skill in both adult and infant brains (Gervain
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& Mehler, 2010). Thus, infants are hardwired to be able to learn language. Receptive language,
or comprehension of language, emerges before expressive skills. For example, word
segmentation, which is the ability to distinguish individual words within phrases, is a skill that
emerges around 6 months of age (Johnson & Jusczyk, 2001). Subsequently, between the ages of
6 and 12 months, infants develop the ability to distinguish between native and non-native
language (Kuhl, 2004).
Symbolic gesturing, which involves the use of motions to represent an object, is another
important aspect of prelinguistic development. For example, flapping one’s arms up and down
may be a symbolic gesture for ‘bird,’ as the gesture imitates the flying motion (Goodwyn,
Acredolo, & Brown, 2000). Gesturing typically increases in frequency between 8 and 12 months
of age (Reilly et al., 2006), and supports language development by providing an additional
means by which young children can engage with caregivers and encourage child-directed speech
(Goodwyn et al., 2000).
Non-syllabic vocalizations, such as crying and cooing, are present throughout infants’
first 6 months, and at approximately 8 months of age, infants begin to babble (Cattell, 2000).
Although babbling involves seemingly nonsensical vocalizations, it actually involves discernable
syllables, which distinguishes it from crying and cooing, and is an important precursor for later
speech and language abilities (Oller, Eilers, Neal, & Cobo-Lewis, 1998). Furthermore, certain
babbling sounds may occur more often in specific contexts, indicating consistent sound-context
associations (Blake & Fink, 1987).
After babbling, infants move to speaking their first words. This typically occurs
sometime surrounding their first birthday, though first words may emerge anytime between 10
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and 15 months (Cattell, 2000). After 13 months of age, there is an increase in individual
variability in infants’ expressive vocabulary (Bates et al., 1995). Around 18 months of age,
infants enter a “fast mapping” stage of development, during which time a single exposure to a
new word is likely to be sufficient for learning that word (Carey & Bartlett, 1978). Furthermore,
learning new words is enhanced and more likely to be successful when children are attending to
the object at the same time that it is being referenced (Dunham, Dunham, & Curwin, 1993).
During this time of rapid development in early childhood, language is quite stable. For
example, the rank-order stability of language reaches moderate to high levels by the ages of 2 to
3 years, even after accounting for important contextual influences, such as family resources and
maternal verbal ability (Bornstein, Hahn, & Haynes, 2004; Bornstein & Putnick, 2012).
Additionally, language is moderately stable between the ages of 20 months and 4 years
(Bornstein et al., 2004). Thus, language development prior to the latter portion of infants’ second
year provides an essential foundation for ongoing language development throughout
toddlerhood, preschool age, and beyond.

Language Theories and Frameworks

There are various theories that have been proposed to explain the complex processes
involved in language acquisition. For example, Chapman’s (2000) psychobiological description
falls under a broader framework, termed the Interactionist Perspective. This framework
recognizes that there are multiple levels of influence on language development, from connections
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happening at the synaptic level in infants’ brains to the social level of engagement with one’s
surroundings. These levels of influence interact and provide pathways for language development.
Others share Chapman’s (2000) psychobiological perspective, and have proposed
complementary theories. Kuhl (2010), for example, proposed the social gating hypothesis, which
also highlights the importance of social interaction to enhance infants’ abilities to learn from
their environments and experiences. The social context “gates” the pruning process of brain
development, where the most necessary and efficient pathways are maintained (Kuhl, 2010).
Specific to early language development, this involves native language discrimination, which
typically occurs in the latter portion of infants’ first year (Kuhl, 2010), though there is evidence
that this may occur as early as 4 months of age (Bosch & Sebastian-Galles, 2001). Native
language discrimination refers to the ability to discern and attend to one’s native language while
recognizing when sounds are not from the native language and thus do not require one’s
attention (Kuhl, 2010).
Social gating was supported by Kuhl and colleagues’ (2003) work with 9-month-old
infants, who were taught a foreign language in either live interactive tutoring or in noninteractive tutoring. Greater infant engagement in the task, and particularly the extent to which
the infants were attuned to the social interactions in live tutoring, determined how well the
infants learned the foreign language. Non-interactive tutoring did not lead to language gains.
This is consistent with other work that has shown that outside of a social exchange, language is
not acquired (Weisleder & Fernald, 2013). That is, simply overhearing speech does not
contribute to language outcomes and the engagement of both infants and caregivers in
interactions is essential, as both partners contribute to the social-communicative context.
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The importance of infant engagement in social-communicative contexts is emphasized by
Tomasello’s (2003) usage-based theory of language development. According to Tomasello
(2003), children are central in the process of language development and they must also be
motivated to use and practice language within social communicative contexts. Typically,
between 9 and 12 months, children employ language-learning strategies, such as attending to
their environments in such a way as to associate words with their surroundings to identify word
referents (Tomasello, 2000; 2003). Within the social-communicative context, attention is more
focused and word referents are clearer than outside of such an interaction (Kuhl, 2007). It is also
likely that the quality of verbal input to which infants are exposed within social contexts is
greater (Kuhl, 2007). Taken together, children’s engagement in contexts that are rich in language
input and have a social component makes an important contribution to early language
development.

19

CHAPTER 4

MATERNAL LANGUAGE

Maternal language independently contributes to language development and is a vital
component of social-communicative interactions with infants. Hart and Risley’s (1995) landmark
study demonstrated the extent to which maternal language input differs across contexts. They
found that children from lower socio-economic backgrounds are exposed to approximately 30
million fewer words than children from middle class backgrounds by the time they reach
preschool. This staggering difference in language exposure has strong implications for language
development and has led to the development of parenting interventions aimed at increasing
maternal language input. For example, the Thirty Million Words (TMW) project teaches parents
how to increase their quantity of child-directed speech through interventions and ongoing
feedback on performance (see Suskind et al., 2013, for preliminary outcomes). Despite
heightened interest in and movement toward interventions that increase the quantity of parental
speech to infants, there remains minimal understanding of specific aspects of maternal language
that may promote better language development. In other words, the pragmatics of language input
may be just as important as the quantity, though there is a lack of work on pragmatic maternal
language specifically with infants between the ages of 1 and 2 years.
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Pragmatics of Maternal Language

The specific language that mothers use during interactions with their young children has
implications for its usefulness and salience for language learning. That is, pragmatic language
input is important and represents a distinct concept from the quantity of language input, as
pragmatics are characteristic of the quality of speech. Indeed, Cartmill and colleagues (2013)
studied maternal speech directed towards children at ages 14 and 18 months, and found that the
quality and quantity of maternal speech was not correlated, suggesting that these two important
aspects of maternal language input to young children are mostly if not entirely independent of
one another. Furthermore, even after controlling for the quantity of maternal language, maternal
language quality predicted language skills at 54 months (Cartmill et al., 2013). Thus, while the
quantity of language input is important for language development, there is evidence that the
pragmatic quality of the language input plays a critical role that is complimentary to and largely
independent from the quantity of language input.
During the early stages of language development, one criterion for the pragmatic quality
of language input is the ease of identifying that which an adult speaker is referencing (Cartmill et
al., 2013). Additionally, the complexity of language input is important to consider, as children
benefit the most from language that is scaffolded to their ability level, while maintaining an
appropriate amount of challenge (Zimmerman et al., 2009). In other words, children benefit
when caregivers provide ample opportunities to stretch language skills, while at the same time
maintaining an awareness of the child’s level of understanding. Indeed, there are documented
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differences in the speech adults use when speaking to other adults, versus the speech adults direct
to children in the early stages of language development (Phillips, 1973; Snow, 1972).
A specific example of adults adjusting their speech for children’s language ability level
comes from Masur’s (1997) work with children between the ages of 10 and 21 months. During
free play interactions, mothers adjusted their patterns of labeling objects to the children’s skill
level. The extent to which mothers followed the child’s interest with regard to labeling
tendencies was related to the child’s later language skills (Masur, 1997). In a similar study,
mothers’ contingently responsive verbal imitation of 14-month-old children predicted language
skills at 17 months (Masur, Flynn, & Eichorst, 2005). Additionally, maternal behavioral and
verbal responsiveness, as well as attentional directiveness at 17 months predicted language skills
at 21 months, even after controlling for children’s language skills at 13 months (Masur et al.,
2005). Taken together, language input quality is influenced by various factors, including
maternal sensitivity to the child’s skill level, as well as the specific patterns of labeling objects,
directing attention, and contingently responding to the child.

Maternal Language in the Context of Shared Book Reading

Shared book reading is one specific context in which the pragmatic quality of maternal
language is naturally heightened. It is a language-rich setting wherein there are increased and
highly concentrated opportunities for more complex language interactions (Dickinson & Tabors,
2001). Book reading also naturally encourages joint attention, labeling, and focused attention.
Thus, shared book reading can be conceptualized as a vehicle that brings about specific
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language-rich interactions that directly impact language growth (Dickinson, Griffith, Golinkoff,
& Hirsh-Pasek, 2012).
For 18-month-old children, the frequency of shared book reading is significantly linked
with expressive vocabulary when measured concurrently (Westerlund & Lagerberg, 2008).
Raikes and colleagues (2006) suggest that it is particularly critical for adults to read to children
who are between the ages of 14 and 24 months, as this provides a springboard for continued
vocabulary development. More specifically, they describe a “snowball” effect, such that the
combination of child language acquisition and shared book reading during this time in
development leads to greater vocabulary growth, which in turn leads to even more reading and
continued language development. Furthermore, when measured concurrently, the frequency of
book reading to young children was associated with language skills at 14 months and 24 months,
but not at 36 months (Raikes et al., 2006). In fact, shared book reading has the most salience
before children become proficient readers, suggesting that this is a critical interaction that should
take place very early in life (Buss, van IJzendoorn, & Pellegrini, 1995).
Maternal speech while reading books to young children is typically more conversational
and is not as focused on behavioral directives, which is more common in free play tasks (Yont et
al., 2003). Furthermore, caregiver speech during book reading tends to be more focused on
making meaning and attending to associations (Hindman, Connor, Jewkes, & Morrison, 2008),
indicating that this task may provide higher quality language input than in other typical daily
interactions. Additionally, infant involvement in book exploration is enhanced when caregivers
label objects, ask questions, direct attention, and provide feedback (Bus, Belsky, van IJzendoorn,
& Crnic, 1997).
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Given the open-ended nature of picture books without words, it is likely that parents vary
widely in the language they use when exploring this type of book, as the constraints or potential
automaticity of following the words without expanding upon the text are eliminated. Recent
work has also demonstrated how picture books serve a specific purpose in emerging language
and literacy (e.g., Jalongo, Dragich, Conrad, & Zhang, 2002; Murase, Dale, Ogura, Yamashita,
& Mahieu, 2005). For example, in pre-literate children, picture books help develop narrative
construction (i.e., the ability to make meaning from pictures by drawing connections between
probable thoughts, feelings, and behaviors; Lysaker & Miller, 2013). Moreover, the variety of
words mothers used, as opposed to the volume of maternal language, while exploring a wordless
book with 14 month old children predicted children’s vocabulary growth (Pan, Rowe, Singer, &
Snow, 2005).
Bloom (1997) described the necessity of the adult attending to (i.e., looking at) the object
that they are naming, while the child jointly attends to the same object in order to have the word
mapped onto the child’s vocabulary. This pattern of interaction occurs naturally during book
reading. Similarly, it is also more likely that word referents are clear during book reading, as
children and caregivers attend to the same stimulus, as opposed to other scenarios, such as during
free play, where word referents may be more ambiguous (Tomasello, 2003). Indeed, when
children attend to the referent, lexical growth is most likely to occur (Dunham et al., 1993).
Thus, shared book reading is an ideal task to employ in laboratory settings to examine maternal
language use as it relates to children’s language development.
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CHAPTER 5

ADDITIONAL FACTORS THAT INFLUENCE PA AND LANGUAGE

Infant temperament and language development are impacted by additional individual and
contextual factors that should be considered as well. One important factor to consider is potential
gender differences. Male infants, for example, tend to be rated higher in certain fine-grained
aspects of PA (i.e., High Intensity Pleasure and Activity Level; Else-Quest, Hyde, Goldsmith, &
Van Hulle, 2006; Gartstein & Rothbart, 2003). With respect to language, from 8 months through
toddlerhood, females typically outperform males in receptive and expressive language skills,
independent of the volume of caregiver language input (Fenson et al., 1994; Huttenlocher et al.,
1991). Furthermore, Bornstein and colleagues (2004) found that females consistently
outperformed males on measures of expressive language at 2 and 3 years of age. In another
study, gender differences in vocabulary growth were identified up to age 2 (Huttenlocher et al.,
1991). A portion of the gender differences may be attributable to varying contexts provided for
boys and girls. For example, boys tend to be read to less frequently than girls, thus decreasing the
amount of language input to which they are exposed (Raikes et al., 2006). Regardless of the
source of the differences and despite the seeming lack of gender effects by the time children
reach preschool (Bornstein et al., 2004), gender must be accounted for when considering
language within the first 2 years.
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Available family resources also have implications for the development of temperament
and language. For example, lower socioeconomic status (SES) has been shown to be a risk factor
for difficult temperament (Jansen et al., 2009). Although no studies were identified that
highlighted differences in PA development based on SES, this may be due to the relatively fewer
studies available for this particular age group and temperament factor, as opposed to a lack of
actual differences. Conversely, family resources are well established as having strong
implications for language development. Hart and Risley (1995) found staggering differences in
the amount of words children are exposed to based on SES, with children from lower SES
hearing significantly fewer and lower quality words. Low SES has also been linked to language
delays (Horwitz et al., 2003) and slower expressive language growth between 18 and 36 months
(Pungello, Iruka, Dotterer, Mills-Koonce, & Reznick, 2009).
Maternal age and education also impact infants’ contexts. For example, younger parents
are more likely to utilize negative parenting strategies and engage in lower quality interactions
with their infants (Keown, Woodward, & Field, 2001; Rafferty, Griffin, & Lodise, 2011). This
has implications for the speech environment as well, as lower quality engagement likely carries
over into a lower quality of social-communicative engagement. Maternal education level is
typically an indicator of SES and has shown varying associations with language outcomes. In
some cases, parental education has been positively associated with language development. For
example, Huttenlocher and colleagues (2007) found that higher parental education was
associated with a higher level of speech complexity directed at toddlers. In other cases, however,
this association has not been found. For instance, in a study of 17 to 19 month old children, there
was no significant association between maternal education and the children’s vocabulary

26
(Westerlund & Lagerberg, 2008). Nonetheless, higher maternal education was associated with a
significant increase in reading frequency, which is linked to better language skills. Despite
contrasting associations, there is potential for maternal education to be associated with language
outcomes and should thus be accounted for.
Maternal psychological functioning should also be accounted for when studying
temperament and language development. Regarding temperament development, a history of
maternal depression is associated with significantly lower probability of infant expressions of PA
during mother-infant interactions (Forbes, Cohn, Allen, & Lewinsohn, 2004), while comorbid
maternal depression and anxiety is a risk factor for less infant smiling (Field et al., 2005).
Additionally, when there is a maternal history of depression onset in adolescence, children
(including infants) may exhibit lower PA (Olino et al., 2011).
Past and current episodes of maternal depression are also risk factors for early language
development based on the ways in which maternal depression impacts mother-infant interactions,
which has implications for the social-communicative context. For example, depressed mothers
tend to be significantly less sensitive in interactions (Hwa-Froelich, Cook, & Flick, 2008), and
the quality of interactions is typically lower, which negatively impacts the language learning
environment (Sohr-Preston & Scaramella, 2006). Maternal engagement in joint attention is also
negatively impacted by depressive symptoms, as depressed mothers tend to engage in joint
attention less frequently and less successfully (Sohr-Preston & Scaramella, 2006). With lowered
levels of joint attention, there are fewer opportunities for infants to glean important language-rich
information. Furthermore, infants of depressed mothers also tend to be less socially engaged
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(Feldman et al., 2009). Thus, maternal depression is an important factor to account for with
regard to language development.
Maternal verbal ability is another indicator of potential risk for children’s language
development. Specifically, lower maternal verbal ability is associated with greater likelihood for
a lower quality home linguistic environment (e.g., fewer cognitively-stimulating toys, less ageappropriate structuring of the environment, fewer learning opportunities), as well as lower
language skills when children are preschool age (Oxford & Spieker, 2006). Interestingly, average
maternal verbal skills were a protective factor for a lower quality home linguistic environment,
emphasizing the salience of maternal verbal skills (Oxford & Spieker, 2006). It is possible that
these findings point to the issue of heritability of language ability. Indeed, a history of parental
speech-language impairment is also a risk factor for infant language development (Spitz, Tallal,
Flax, & Benasich, 1997; Tallal et al., 2001), and should be considered.
The number of languages to which a child is exposed also influences language learning.
Children’s language development may differ depending on whether they come from a
monolingual or bilingual home. Children from a bilingual home are more likely to have a larger
vocabulary when both languages are considered, but vocabulary may appear smaller when only
one language is taken into account (Hoff et al., 2012). Although children from bilingual families
are not at a disadvantage, their process of language acquisition may be somewhat different than
children from monolingual homes (Hoff et al., 2012).
Finally, as previously mentioned with regard to maternal factors, parenting behaviors
shape infants’ environments. Sensitive parenting, characterized by warmth, a calm tone of voice,
responsiveness to children’s cues, and appropriately structuring the environment, is important for
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children’s development broadly, and language development specifically (Clark, 1985). Maternal
sensitivity is associated with the rate of language growth between 18 months and 36 months of
age (Pungello et al., 2009), and maternal sensitivity at 18 months predicted expressive language
at 30 months (Nozadi et al., 2013). Sensitive maternal behaviors may also buffer the potentially
negative effects of lowered family resources on language development (Raviv, Kessenich, &
Morrison, 2004). Collectively, these findings suggest that maternal sensitivity, independent of
the quality and quantity of maternal language use, have notable effects on children’s language
development.
Overall, there are a variety of factors that should be considered when studying the
development of temperament and language, from individual characteristics (i.e., gender), to
parental characteristics (i.e., age, education, verbal skills, history of psychological functioning,
history of language disabilities), and factors that influence children’s contexts more broadly (i.e.,
family resources). Each of these factors were taken into consideration in the current study. It is
notable that while existing studies typically account for some of these factors (e.g., Moreno &
Robinson, 2005), no existing studies were identified that account for all of the factors included in
the current study, and some previous studies have only accounted for very few (e.g., Dixon &
Shore, 1997).
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CHAPTER 6

METHODOLOGICAL CONSIDERATIONS

Growth Modeling of Infant PA

Structural equation modeling (SEM) is an analytic method that is increasingly being used
in the developmental literature (e.g., Bridgett et al., 2013; Gartstein et al., 2010). Broadly, SEM
estimates relationships (both linear and non-linear relations) between variables in a given model,
including direct and indirect relationships (MacCallum & Austin, 2000). SEM models may be
comprised of measured variables and latent variables. Latent variables are unobserved and may
be a compilation of other related observed variables, whereas measured variables are directly
observed (Little, 2013).
SEM is an appropriate method for analyzing longitudinal data that includes growth
modeling, or repeated measurement of variables across a specified amount of time (MacCullum
& Austin, 2000). In developmental research, trajectories of development are frequently of
interest, as is the case in the current study with regards to the growth of infant PA across time.
Once a given characteristic is measured on multiple occasions across time, growth modeling may
be applied to examine the trajectories. An unconditional model analysis may be completed on the
growth variable, which provides necessary information prior to running the full model with
additional variables (Moilanen, Shaw, Dishion, Gardner, & Wilson, 2010). The unconditional
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model provides the intercept, slope, and data regarding individual differences. The intercept is
the level of the given characteristic at the earliest point of measurement, and the slope is the rate
of growth over time (Braungart-Rieker, Hill-Soderlund, & Karrass, 2010; Moilanen et al., 2010).
Thus, growth modeling allows for analysis of interindividual, as well as intraindividual
differences.
While there are substantive gaps in the literature with regard to relationships between
infant PA, quality of maternal language use, and children’s language outcomes, there are also
notable gaps in methodology in the limited existing work. The inclusion of temperament
characteristics in the language development literature is receiving increased attention, but is
typically measured at just one time point. In fact, no studies were identified that used growth
modeling for studying the relation of infant temperament to language outcomes despite evidence
that the growth of infant temperament is a salient predictor of a variety of other outcomes. For
example, in a study of 158 infants, the growth of temperamental fear was measured at 2-month
intervals from 4 to 12 months of age (Gartstein et al., 2010). Higher fear at 4 months and steeper
growth of fear across infancy predicted higher toddler anxiety symptoms (Gartstein et al., 2010).
Another study measured infant orienting/regulation from 4 to 12 months of age, with maternal
ratings collected at 2-month intervals (Bridgett et al., 2011). Higher orienting/regulation at 4
months, as well as more growth of orienting/regulation across the first year, predicted higher
effortful control (i.e., self-regulation) in toddlerhood. Specific to positive emotion, smiling and
laughter was measured from 4 to 12 months, and more smiling and laughter at 4 months as well
as steeper growth through 12 months predicted fewer negative parenting practices at 18 months
of age (Bridgett et al., 2013). Given these outcomes and evidence for the salience of growth
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models of temperament for understanding links between children’s temperament and their later
outcomes, it is important to consider the possibility that growth in infant positive emotion may
make important, independent contributions to maternal language use and/or the emerging
language skills of young children.

Transcription of Maternal Language

The methods used to measure maternal language differ across areas of study. Within the
language literature, it is more common to see studies where transcripts are used to examine
maternal language use at varying levels of specificity. Some studies focus on word count or use
of specific grammatical structures (Murray, Johnson, & Peters, 1990; Trautman & Rollins,
2006), whereas others focus on broader use of language and behavioral components, such as
parental use of developmentally appropriate language (not further specified) and maternal
responsiveness (Dodici, Draper, & Peterson, 2003). Conversely, within the psychology literature,
behavioral coding of children and parents during book reading is more common, but there is
limited work that involves coding specific language use (Bus & van IJzendoorn, 1997; Bus et al.,
1997). Each method has merit and adds to understanding language development. For example,
coding transcriptions gives details about salient aspects of specific language that can only be
determined from such a methodology. Behavioral coding provides insights regarding patterns of
interaction that enhance or diminish parent-child interactions in specified activities. Despite these
merits, a full picture of parent-child interaction and maternal language use in relation to language
outcomes has yet to be examined. The current study merged methodologies from these 2
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disciplines by accounting for parenting behaviors (i.e., maternal sensitivity), as well as
transcribing and coding the quality of maternal language during a wordless book task.
Specifically, the current study utilized discourse analysis, which focuses on pragmatic language
in an interaction, as well as illocutionary force (i.e., the intended meaning of the language used)
to examine maternal speech (Coulthard, 2014).

Maternal Report of Language

A common trend found throughout the literature is the use of maternal report of
children’s language, typically in the form of vocabulary checklists (Laake & Bridgett, 2014, and
Moreno & Robinson, 2005, are notable exceptions). While these types of measures are generally
reliable and valid, they do not assess the breadth of skills that are addressed with standardized
measures. For example, the complexity of expressive language (e.g., specific combinations of
nouns, verbs, and adjectives) is usually not assessed in parent-report formats. Thus, standardized
measures provide more in-depth information regarding children’s language skills. Furthermore,
maternal ratings of children’s language may be influenced by maternal education level, as less
educated mothers may over-report their children’s language abilities (Feldman et al., 2000, as
cited in Rose, Feldman, & Jankowski, 2009). As such, the current study utilized a standardized
measure of expressive language to decrease bias that may arise from maternal report.
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CHAPTER 7

CURRENT STUDY

Based on prior work, and in an effort to expand understanding of individual and
contextual factors that contribute to early language development, the current study utilized
structural equation modeling (SEM) to examine the influence of the growth of infant PA from 6
to 12 months on the pragmatic quality of maternal language use during a wordless book task at
18 months, as well as on expressive language at 24 months. Additionally, the pragmatic quality
of maternal language during a wordless book task at 18 months was examined as a mediator of
the relationship between the growth of infant PA and expressive language outcomes.
As previously noted, relationships between infant PA, maternal language, and developing
expressive language are complex. Because of this, additional variables were included for model
clarity and control purposes. First, demographic risk factors were included in a cumulative risk
index to account for the impact of maternal characteristics and family resources that influence
temperament and expressive language development. This included factors such as maternal age
and education, as well as indicators of family income. Second, infant gender was controlled for,
as male and female infants evidence differences in temperament development (Else-Quest et al.,
2006; Gartstein & Rothbart, 2003), and females tend to outperform males in the early stages of
language acquisition (Huttenlocher et al., 1991). Maternal verbal skills, measured with a verbal
fluency task, and supportive parenting behaviors were controlled for, as both are salient for
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maternal language use, as well as interaction patterns with infants (Oxford & Spieker, 2006;
Pungello et al., 2009). Finally, children’s baseline language skills at 14 months were accounted
for as well.

Primary Hypotheses

The following hypotheses are specific to the relationships between the primary variables in the
structural equation model (i.e., growth of infant PA, quality of maternal language, and expressive
language at 24 months), as well as language skills at 14 months.
1. Given evidence of infant PA being advantageous for interactions with caregivers
(Kochanska et al., 2004; Parsons et al., 2014; Power et al., 1982), higher intercepts
and steeper slopes of infant PA from 6 to 12 months were expected to be positively
associated with the quality of maternal speech during the wordless book task at 18
months.
2. Consistent with prior work emphasizing the salience of infant PA for early language
(Dixon & Shore, 1997; Moreno & Robinson, 2005), higher intercepts and steeper
slopes of PA across infants’ first year were expected to predict better language skills
at 14 months and better expressive language at 24 months.
3. Infant language at 14 months was expected to be positively associated with maternal
language at 18 months, based on past work showing that mothers match their
language to children’s ability level (Snow, 1972; Zimmerman et al., 2009).
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4. Higher quality of maternal language during the wordless book task at 18 months was
expected to predict better expressive language at 24 months, given the salience of
quality language input for developing language (Bus et al., 1997), specifically in the
language-rich context of book reading (Dickinson & Tabors, 2001

Secondary Hypotheses

The following hypotheses are specific to the control variables included in the model,
which were also expected to influence outcomes.
1. Infant gender was expected to predict maternal language use and toddler language, as
well as language at 14 months. Females typically have better language skills at these
ages (Bornstein et al., 2004) and females tend to be read to more frequently than
males (Reiker, 2006). Thus, females were expected to have better language skills at
14 and 24 months, and maternal language use was expected to be of higher quality
with females than with males.
2. Given the risk associated with the various factors included in the cumulative risk
index, higher cumulative risk was expected to be associated with lower intercepts and
slopes of infant PA.
3. Additionally, higher cumulative risk was expected to be associated with lower quality
of maternal speech and lower language skills at 14 and 24 months, given documented
differences in maternal speech to young children based on factors comprising the
cumulative risk index (Hart & Risley, 1995; Huttenlocher et al., 2007).
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4. Supportive parenting behavior, which enhances development and parent-child
relationships (Nozadi et al., 2013; Pungello et al., 2009), was expected to be
associated with higher intercepts and slopes of infant PA, as well as higher quality of
maternal language.
5. Maternal verbal fluency was expected to predict the quality of maternal language
during the wordless book task.

Exploratory Analyses

Given the limited work available surrounding the primary variables in this study
measured at the specified ages, the following exploratory analyses were planned.
1. The indirect effect of the growth of infant PA on maternal language at 18 months via
children’s language skills at 14 months was explored. A positive association was
expected between the growth of infant PA and children’s language at 14 months, and
14-month language was expected to be positively associated with maternal language
at 18 months.
2. The indirect effect of the growth of infant PA on 24-month expressive language via
maternal language quality during the wordless book task was also a planned
exploratory analysis. The growth of infant PA was expected to be positively
associated with maternal language at 18 months, which was expected to be positively
associated with expressive language at 24 months.
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CHAPTER 8

METHOD

Participants

The sample size was 169 mother-child dyads representing diverse backgrounds.
Participants were recruited via birth announcements, flyers posted around the community, and
collaboration with a local doctor’s office. Inclusion criteria for the study included maternal age
being 17 years or older, absence of concern regarding the infant’s development at the time of
enrollment in the study, and a lack of significant birth complications that could indicate the
possibility of developmental difficulties. Additionally, this study focused on normal
development; thus, infants identified as having a developmental delay at any point between 4 and
24 months, or language delay based on the 24-month assessment, were excluded from analyses.
Language delay is defined as anything below the broad average range, which is below a standard
score of 80. Furthermore, consistent with Paul’s (1991) work, 24 months is the age at which
language delay can be determined based on expressive language ability. Finally, dyads who
primarily spoke a language other than English in the home or during the book-reading task were
excluded, as this would prevent transcription and coding. Out of the sample size of 169, 2 infants
were excluded due to significant developmental delay and medical complications, 3 were
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excluded due to language delay based on the 24-month assessment, and 2 were excluded due to
primarily language being Spanish. This resulted in a final sample size of 162.
The sample included dyads from various backgrounds. The majority of the sample
identified as Caucasian (70.8%), while 15.5% identified as African American, 8.7% identified as
Hispanic/Latino, 1.2% identified as Native American, and nearly 4% of the sample identified as
another ethnicity. One dyad declined to provide this information. The mean income-to-needs
ratio was 2.14 (SD = 1.70) and 26% of the sample was at or below the poverty line. Mothers
ranged in age from 17 to 42 years (M = 27.39, SD = 6.24) and nearly half (47.5%) of the infants
were male.

Measures

Infant PA

The Infant Behavior Questionnaire, Revised (IBQ-R; Appendix B) was used to measure
infant PA throughout infancy (Gartstein & Rothbart, 2003). The PA dimension of the IBQ-R
includes 72 items rated by mothers on a 7-point Likert scale, ranging from ‘Never’ to ‘Always.’
Mothers report on their infant’s reactions and behaviors in specific settings during typical daily
tasks throughout the week prior to completing the questionnaire (Gartstein & Rothbart, 2003).
The PA dimension of the IBQ-R includes the following six subscales: Smiling and Laughter,
Vocal Reactivity, Activity Level, Approach, High Intensity Pleasure, and Perceptual Sensitivity.
As their names suggest, Smiling and Laughter, as well as Vocal Reactivity, reflect these specific
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expressions of PA during caregiving activities. Activity Level refers to gross motor movement
during the course of daily activities, and Approach includes behaviors that indicate movement
toward novelty and excitement in new situations. High Intensity Pleasure refers to positive
affect during a more intense interaction, such as peek-a-boo. Finally, Perceptual Sensitivity
refers to positive reactions to more subtle environmental stimuli, such as a soft fabric (Gartstein
& Rothbart, 2003).
The IBQ-R has been widely used, consistently demonstrating good reliability and validity
across studies (Gartstein, Bridgett, & Low, 2012; Montirosso, Cozzi, Putnam, Gartstein, &
Borgatti, 2011; Parade & Leerkes, 2008). Cronbach's alphas range from .71 to .90 for internal
consistency across subscales for maternal report (Montirosso et al., 2011; Parade & Leerkes,
2008). Internal consistency of the overall PA factor has been consistent with that of the
subscales, ranging from 0.72 to 0.92 (Gartstein & Rothbart, 2003; Laake & Bridgett, 2014).
Furthermore, confirmatory factor analysis has demonstrated acceptable fit of Rothbart’s three
factor structure for the IBQ-R in a large sample of infants (Montirosso et al., 2011).
Additionally, maternal report and observer ratings of infant PA have demonstrated moderate
convergence in a large sample of 955 mother-infant dyads (Stifter, Willoughby, & ToweGoodman, 2008). Thus, infant PA is a good candidate for a maternal report measurement of this
temperament attribute. For the current study, internal consistency ranged from 0.62 to 0.92 for
the subscales of PA across 6 through 12 months (Table 1). It is notable that 0.62 was an outlier,
as all other internal consistency values were 0.71 and higher, consisitent with that noted in
former studies. For the PA factor across 6 through 12 months, internal consistency ranged from
0.71 to 0.77 (Table 1).
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Table 1
Internal Consistency of IBQ-R PA Dimension & Subscales
6 months

8 months

10 months

12 months

Positive Affect

0.76

0.77

0.76

0.71

Activity Level

0.76

0.76

0.71

0.62

Smiling & Laughter

0.84

0.82

0.80

0.78

Vocal Reactivity

0.75

0.84

0.81

0.83

Approach

0.81

0.79

0.81

0.78

High Intensity Pleasure

0.82

0.85

0.82

0.80

Perceptual Sensitivity

0.88

0.89

0.92

0.89

Maternal Language During a Wordless Book Task

The pragmatic quality of language used by mothers during a wordless book task was
measured via coded transcriptions of their videotaped speech. For the wordless book task,
mothers were given an age-appropriate book titled “My Friend Rabbit” (Rohmann, 2007), but
the words were obscured. Mothers were asked to explore the book with their child by either
describing the pictures or making up a story. The words were eliminated to allow for increased
variability of how mothers engaged in looking at pictures with their child, as opposed to simply
reading the words printed.
The Transana software was used to transcribe the wordless book task (Woods &
Fassnacht, 2012). Transana was developed for the specific purpose of transcribing language
recorded on video, allowing transcriptions to be time marked and linked with the videos in a
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seamless format. In other words, transcripts and corresponding videos are simultaneously coded,
allowing for a richer and more detailed coding process. Each video was transcribed verbatim.
Additionally, the exact time of each task was recorded, which varied across dyads, as no time
constraints were placed on task completion. The task officially began as soon as the
experimenter left the room (i.e., the door closed) immediately after providing instructions and
presenting the book. The task ended as soon as the experimenter opened the door to move on to
the next task. Task time adjustments were made to reflect on-task engagement time. That is,
maternal language that focused exclusively on behavioral directives (i.e., used solely for the
purpose of behavior management with no explicit reference to the book task) was coded, time
stamped, and subtracted from the total task time. An example of a behavioral directive is a
statement such as, “stop doing that” or “come here.” The purpose of eliminating behavioral
directives from coding and adjusting task time accordingly is based on previous work, which has
shown that behavioral directives are negatively related to vocabulary development (Dunham et
al., 1993) and represent an interaction that is distinct from the type of interactions constituting
the main focus of this study (i.e., maternal language specifically during shared book reading).
After verbatim transcriptions were completed and task time was calculated, the
transcripts were time coded according to utterances. That is, a time stamp was placed at the end
of each utterance, which was determined based on pauses, changes in speech intonation, and
falling within one semantic unit, consistent with previous work (Crookes, 1990; Masur et al.,
2005).
The basis of the unique coding scheme used comes from a modified version of the
Inventory of Communicative Acts-Abridged (INCA-A; Ninio, Snow, Pan, & Rollins, 1994). This
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is an extensive coding scheme grounded in language theory that allows for flexibility in coding
specific aspects of communication based upon study-specific hypotheses. For the current study,
the specific categories of language chosen were based on salient aspects of maternal language
during book reading.
Nine categories of maternal speech were coded from the transcripts including Labeling,
Directives, Exclamations, Expansions, Repetitions, Speech Elicitations, Wh- Questions, Yes/No
Questions, and Praise/Confirmation (see Appendix C for a detailed description of each code).
There was an additional code, “Other,” that was used to code utterances that were on-task but did
not fit into any of the main 9 codes. In accordance with prior work, the quantity of each type of
speech was calculated and converted into a proportion to account for differences in the length of
the task (Bus et al., 1997). Zero-order correlations between the types of maternal speech were
examined and exploratory factor analysis (EFA) were performed to determine appropriateness of
each indicator to be used in the formation of a single latent variable, or if indicators (or multiple
factors) might be more appropriate.
There were differences in frequency of codes used across participants. Exclamations,
Labeling, Wh- Questions, and Yes/No Questions occurred in 94%-100% of the 102 recorded
wordless book interactions. Remaining variables (i.e., Directives, Expansions,
Praise/Confirmation, Repetitions, and Speech Elicitations) occurred in 57% or fewer of the 102
recorded interactions. However, all variables occurred in at least 20% of the videos, above the
10% threshold for dropping a code from the model. Thus, all variables were retained for
analyses.
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Coders completed thorough training, with a requirement of at least 80% agreement on
training videos prior to coding independently. Inter-rater reliability of maternal language coding
was determined with 20% of videos coded a second time by the primary investigator. For this
study, Cohen’s kappa coefficient was calculated to determine inter-rater reliability for the 9
coded variables, which ranged from 0.71 to 0.96 (see Table 2). Within Transana, coding was
done via “quick clips,” which allowed for efficient keyword coding of pieces of the transcripts.
The quick clips for each participant were compiled into a nested collection. Transana provides
collection reports, which detail the number of times each code has been assigned for each video.
The collection reports also provide a detailed list of which words and phrases are included in
each category for further qualitative review.

Language Assessments

Language was assessed using standardized measures when children were 14 and 24
months of age. At 14 months, the language portion of the Bayley Scales of Infant and Toddler
Development, Third Edition (Bayley-III; Bayley, 2006) was administered by a graduate student
with extensive training and supervision in clinical assessment, including both coursework and
supervised assessments. The language domain of the Bayley-III provides measures of both
receptive and expressive language. Receptive language includes children’s responsiveness to
commands and identifying objects by pointing to appropriate pictures as objects are named.
Expressive language is assessed based on children’s level of spoken language (i.e., using words
and phrases), as well as using spoken language to make requests. The combined score for the
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Table 2
Inter-rater Reliability of Maternal Language Codes
Code

Cohen’s Kappa Coefficient

Behavioral Comment

0.77

Directives

0.71

Exclamations

0.80

Expansions

0.85

Labeling

0.89

Praise/Confirmation

0.81

Repetitions

0.77

Speech Elicitations

0.77

Wh- Questions

0.96

Yes/No Questions

0.85

overall language domain, which is a sum of the raw scores for receptive and expressive abilities,
was used for analyses. Because receptive language develops before expressive language
(Johnson & Jusczyk, 2001; Kuhl, 2004), at the early age of 14 months, utilizing measurement of
overall language skills (i.e., including both expressive and receptive skills) allows for a more
accurate estimate of language abilities and preserves variability in skill levels.
At 24 months, expressive language was assessed with the Preschool Language Scales,
Fifth Edition (PLS-5), which is a standardized measure used in clinical and research settings
(Zimmerman, Steiner, & Pond, 2011). The PLS-5 was administered by a graduate student with
clinical assessment training and experience or an advanced research assistant who was trained
and supervised by a graduate student. The expressive language scale of the PLS-5 consists of 67
items that are coded as either “0” or “1” based on whether or not the child demonstrates
sufficient skills on a given item. Tasks required of each child include identifying pictures of
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objects, using multi-word phrases, pragmatic word use (e.g., requesting assistance or to answer
simple questions), and producing various combinations of nouns, verbs, and adjectives.
For both assessments (i.e., the Bayley and the PLS-5), children who were reserved or
hesitant to interact with the experimenter were provided time to warm up and acclimate to the
laboratory setting prior to beginning the formal assessments. Mothers remained in the room with
their child throughout both assessments, though they were instructed not to aid their child with
any part of the assessments (e.g., by prompting answers or providing clues). Raw scores were
utilized for analyses, as this allows for preservation of variability (Pungello et al., 2009).

Control Variables

Variance from factors related to family resources and maternal characteristics were
controlled for in analyses. In the current study, socioeconomic resources, infant gender, maternal
psychological health, mothers’ baseline verbal skills, and parenting quality at 6 months were
accounted for, as there is evidence that these characteristics may influence infant temperament
and language development (Fenson et al., 1994; Fraser, Brockert, & Ward, 1995; Huttenlocher et
al., 2007; Jansen et al., 2009; Medoff-Cooper, 1986; Pungello et al., 2009; Rafferty et al., 2011).

Cumulative Risk

A cumulative risk index is a commonly used method to account for risk variables (e.g.,
Cadima, McWilliam, & Leal, 2010). The cumulative risk index was calculated based on a point
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system, where participants were given one point for each of the following characteristics: single
mother, maternal education less than high school, maternal age under 20, living at or below the
poverty line, current or past episode of maternal depression, and history of speech/language
difficulties in either biological parent. Thus, each dyad could receive between 0 and 6 points on
the cumulative risk index.
Demographics Questionnaire. Mothers provided personal information, including age,
race/ethnicity, level of education, and family income (Appendix A). Additionally, each mother
indicated if either herself or the infant’s father has a history of speech/language difficulties.

Maternal Depression

During the initial laboratory visit, mothers completed a clinical interview to determine
the presence or absence of either a past or current depressive episode. Specifically, mothers were
administered the mood modules of the Structured Clinical Interview for DSM Disorders (SCID;
First, Spitzer, Gibbon, & Williams, 2002). The experimenter working with the mother during the
laboratory session conducted the interview after establishing rapport. Experimenters underwent
extensive training to learn standardized administration and scoring of the SCID. Training
included viewing numerous administrations, completing practice administrations, and supervised
administration of at least the initial 3 interviews. Furthermore, the interviews were videotaped,
allowing for review of the interview post-session to clarify any scoring questions.
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Infant Gender and Bilingual Home Status

Infant gender and whether or not the family was bilingual were indicated on an additional
demographics questionnaire. This information allowed for infant gender and bilingual home
status to be used as covariates in the current investigation.

Maternal Verbal Fluency

Mothers’ verbal fluency was assessed with the verbal fluency subtest of the Delis-Kaplan
Executive Function System (Delis, Kaplan, & Kramer, 2001) when infants were 4 months of age.
The verbal fluency subtest was comprised of 3 conditions, including letter fluency, semantic
fluency, and a semantic switching condition. Letter fluency is comprised of 3 trials, during each
of which participants must produce as many words as possible within one minute that begin with
a specified letter. Semantic fluency includes 2 trials where mothers must name as many words as
possible within one minute that fit specified categories. Finally, the semantic switching condition
required participants to switch back and forth between naming objects in 2 separate and
unrelated categories. The scaled scores from each condition were transformed to z-scores and
then averaged to create a single observed variable.
The D-KEFS is an empirically-based, atheoretical measure that was developed based on a
long history of executive function research (Homack, Lee, & Riccio, 2005). The test-retest
reliability for the verbal fluency subtest is adequate, ranging from 0.79 to 0.80 (Homack et al.,
2005). Verbal fluency is correlated with overall intelligence and activates the regions in the brain
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that process language, specifically in Broca’s area in the left inferior frontal cortex (Binder et al.,
1997; Gaillard et al., 2000).

Parenting Quality

Positive maternal behavior was videotaped during five-minute free play episodes when
infants were 6 months of age, during which time no toys are present. Mothers were instructed to
interact with their infants as they normally would at home. Using the Parent-Child Early
Relational Assessment (PCERA; Clark, 1985), maternal behaviors during free play were coded.
Eleven variables were coded for each episode, which were averaged to create the Positive
Affective Involvement and Verbalization (to be referenced as “Maternal Support” from here on)
dimension of parenting behavior while interacting with their infants. PCERA is a behavioral
coding system that captures global behavioral and emotional components of parent-child
interactions. Maternal Support includes the following variables: tone of voice, expressed positive
affect, mood, enjoyment/pleasure, visual contact with child, amount of verbalization, quality of
verbalizations, social initiative, structures and mediates environment, mirroring, and
creativity/resourcefulness.
Coders completed 40 hours of training and were required to reach a minimum inter-rater
reliability of 80% prior to coding independently. Each video was viewed between 3 and 5 times,
with a subset of variables coded after each viewing. Scores between 1 (indicating an area of
concern) and 5 (indicating an area of strength) were assigned to each variable based on the
frequency, duration, and intensity of the behavior, according to specific guidelines.
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The Maternal Support factor was established in a factorial validity study that included 12month-old infants and their mothers videotaped during a free play task (Clark, 1999). Strong
validity and reliability of the scales were demonstrated in the original study, as well as in
subsequent work (e.g., Clark, Tluczek, & Wenzel, 2003). For the current study, 20% of the
videos were coded to establish reliability. Intra-class correlations indicated adequate agreement
between coders (mean = 0.74, range = 0.54 - 0.88) for variables comprising Maternal Support
(Weir, 2005).

Procedure

Data was collected at multiple time points. Specifically, demographic data, along with the
clinical interview and measurement of maternal baseline verbal skills were collected when
infants were 4 months old. Just prior to infants turning 4 months old, a packet was mailed to
mothers which included the demographic questionnaire. The mother was instructed to bring the
completed questionnaire to a laboratory session, during which time her baseline verbal skills
were assessed and the clinical interview was completed. Participants were compensated with $50
after completion of the questionnaires and tasks at the laboratory.
At 6 months of age, infants participated in an interactive free play task with their
mothers, which was videotaped and subsequently coded to determine the level of maternal
supportive behaviors displayed during the task. Infant PA data was collected at four separate
time points across infancy (i.e., 6, 8, 10, and 12 months). Similar to procedures at 4 months,
mothers were mailed the IBQ-R just prior to infants turning 6, 8, 10, and 12 months old.
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Completed questionnaires were subsequently returned to the laboratory. At each of these time
points, completion of the IBQ-R along with additional questionnaires and tasks that were part of
the larger longitudinal project resulted in $30 compensation.
At 14 months, the Bayley was administered. Participants were compensated with
feedback regarding their child’s development. The wordless book task was videotaped when
infants were 18 months old during a laboratory session, after which participants were
compensated an additional $40. For the task, mothers were handed a picture book in which the
words had been obscured. Similar to other book reading tasks where parents are asked to “share”
the book with their child (Bus et al., 1997), mothers were given the following instructions:
“For this next task, I’d like you to explore this book with [child’s name]. The words in
the book have been whited out, but all of the different pictures remain. So, I’d like you to
either describe for [child’s name] what’s happening in each picture or make up a story
that goes along with the pictures and tell that story to [child’s name]. You can sit
wherever you’d like for this task. Do you have any questions?”
The final time point involved another laboratory session when children were 24 months
old, at which time the expressive language assessment was administered and participants were
compensated $40.
In efforts to minimize missing data, questionnaires were checked for completion during
the laboratory visits and mothers were asked to complete any items that were missing a response.
Flexibility in scheduling laboratory visits, as well as the provision of childcare for siblings
during laboratory visits, was prioritized to aid in participant retention across time points.
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CHAPTER 9

RESULTS

Preliminary Analyses

Descriptive Statistics & Normality

Prior to testing hypotheses, descriptive statistics were examined (Table 3). Consistent
with recommendations based on Tabachnick and Fidell (2007), outliers were changed to the
extreme-most values within the normal distribution. Because skewed data violates an assumption
of SEM, which then negatively impacts results (Weston & Gore, 2006), normality was carefully
examined. For variables that exhibited significant skew, even after outliers were addressed,
appropriate transformations were utilized, as indicated by Kline (2011).

Bilingual Family Status

Given potential differences in the language development of children coming from
monolingual vs. bilingual homes (Hoff et al., 2012), prior to testing the full model, t-tests were
conducted to determine if there are significant differences in language development based on this

52
Table 3
Descriptive Statistics of Study Variables
Variable

M

SD

Range

Age

27.39

6.24

17 – 42

Education

14.76

2.76

9 – 24

Cumulative Risk

0.92

0.91

0–4

Maternal Support

4.13

0.54

2.64 – 5.00

Semantic

10.03

2.86

3 – 19

Category

11.26

3.45

4 – 19

Category Switching

11.18

3.35

2 – 19

6 months

5.04

0.61

3.68 – 6.70

8 months

5.25

0.63

3.56 – 6.57

10 months

5.32

0.59

3.74 – 6.63

12 months

5.40

0.54

4.09 – 6.66

14 month raw scores

32.30

4.10

23 – 44

14 month standard scores

98.22

10.59

74 – 127

24 month raw scores

27.96

3.54

21 – 36

24 month standard scores

96.83

11.96

80 – 134

Maternal Characteristics

Income-to-Needs

Verbal Fluency

Positive Affect

Language

characteristic. Specifically, independent sample t-tests were evaluated for differences in 14month language and 24-month expressive language outcomes based on bilingual family status.
Sixteen of the participating dyads identified as having a bilingual home. For language at 14
months, there were no significant differences based on bilingual family status. However, at 24
months, children from bilingual families scored significant lower than children from non-
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bilingual families, t(87) = -2.56, p < .05. Given the significant language differences at 24
months, bilingual family status was retained as a control variable for analyses.

Infant Gender and Language

Given established differences in development of language across genders, correlational
analyses and t-tests were examined. As expected, infant gender was significantly associated with
language at 14 months, r = -0.27, p < .01, and 24 months, r = -0.22, p < .05 (Table 4).
Independent samples t-tests indicated that females had significantly better developed language
skills at both 14 months, t(103) = 2.84, p < .01, and 24 months, t(87) = 2.14, p < .05.

Table 4
Correlations between Covariates, Infant PA, and Language Outcomes
Infant Gender

Cumulative
Risk

PA 6 months

.04

.10

PA 8 months

-.14

.08

PA 10 months

-.06

PA 12 months

-.16+

14 month language

-.27**

24 month language

-.22*

+

p < .10, * p < .05, ** p < .01

Maternal
Verbal
Fluency
-.11

Maternal
Support

Bilingual
Family

.01

.06

-.15+

.05

-.09

.14

-.20*

-.05

-.02

.16+

-.29**

-.07

.11

-.18+

.20+

.19+

.10

-.28**

.18+

.17

.26*
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Exploratory Factor Analysis

The maternal language variables coded from the wordless book task were subjected to
EFA to determine the possibility of one or more factors. Furthermore, EFA also reduced model
complexity and decreased the number of paths to be estimated. A total of 102 videos of the
wordless book task were transcribed and coded into 9 variables. Although opinions vary with
regard to sample size recommendations for EFA, it is notable that this is on the lower end of
what is typically considered a necessary minimum (Williams, Brown, & Onsman, 2012).
The time spent in the wordless book reading task ranged from 113.30 – 612.00 seconds
(M = 307.70, SD = 91.56). After the time spent utilizing behavioral comments was subtracted,
the range for time spent on task was 21.50 – 595.00 seconds (M = 222.55, SD = 96.02). The
proportions for each coded variable were calculated with the number of times the code was used
as the numerator, and the time on task in seconds as the denominator.
As described above, variables were examined for normality and presence of outliers, and
appropriate transformations and adjustments were made. It is notable that even after square root
transformation for the 5 positively skewed variables (i.e., Directives, Praise/Confirmation,
Repetitions, Speech Elicitations, and Expansions) all 5 variables remained positively skewed,
though to a lesser degree than prior to transformations.
Zero-order correlations were examined for values of at least 0.30 (Williams et al., 2012).
Only 3 correlations surpassed this threshold, including Wh- Questions and Yes/No Questions (r
= .41, p < .01), Expansions and Repetitions (r = .45, p < .01), and Praise and Repetitions (r = .48,
p < .01). However, 5 additional correlations were significant (see Table 5). Directives did not
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Table 5
Correlations between Maternal Language Variables

1
1. Labeling

2

3

4

5

6

7

8

1

2. Wh- Questions

.28**

1

3. Yes/No Questions

.20*

.41**

1

4. Exclamation

.25*

.07

.18+

1

5. Directives

-.05

.10

-.04

-.01

1

6. Expansions

.03

.11

.11

-.06

-.11

7. Praise/ Confirmation

-.01

.14

.10

-.02

.07

.28**

1

8. Repetition

-.09

.06

.05

.04

-.17

.45**

.48**

9. Speech Elicitation
-.10
+
p < .10, * p < .05, ** p < .01

-.09

.13

-.05

.04

.16

.15

1

1
.28**

correlate with any other variables. No correlations indicated any issues with multicollinearity.
Due to Directives lacking significant correlations with any other variables, this variable was
dropped from the EFA.
Next, analyses were run to determine appropriateness of EFA for this sample. The
Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of Sphericity
are two indicators of factorability. For the current study, the KMO value was 0.59, which was
greater than the recommended minimum of 0.50, indicating suitability for factor analysis.
Additionally, Bartlett’s test was significant (χ2 = 98.66, df = 28, p < 0.01), which also indicates
factorability (Williams et al., 2012).
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Factor extraction also presents numerous options. As mentioned above, the normality
assumption was violated by multiple variables. Thus, Principal Axis Factors was the most
appropriate method (Yong & Pearce, 2013). Rotation was used to simplify and clarify the data
structure (Yong & Pearce, 2013). Orthogonal methods produce uncorrelated factors, whereas
oblique methods produce correlated factors. Given that the current study utilized various types of
language, an oblique method was the best choice, as this allows for correlated language factors,
as opposed to forcing factors to be unrelated.
Determining the number of factors to retain is a critical step in the EFA, as retaining too
few factors or too many factors can have a significant impact on study outcomes (O’Connor,
2000). The literature is inconclusive regarding the best factor retention method to utilize.
However, parallel analysis has demonstrated superior performance to other methods, such as
Kaiser’s rule, Cattell’s Scree test, and Velicer’s Minimum Average Partial test (Henson &
Roberts, 2006; Ledesma & Valero-Mora, 2007). Parallel analysis has gained popularity as it
guards against retaining too many factors due to sampling error by retaining the number of
factors that accounts for a greater proportion of the variance than would be expected based on
random data with the same parameters (O’Connor, 2000). For the current study, there were 102
cases and 8 variables. One-hundred simulations were run, which produced eigenvalues based on
random data using principal components. These values were compared to the eigenvalues based
on the actual data. The factor cut-off was determined based on where the parallel analysis
eigenvalues exceeded those of the actual data. As shown in Table 6, this led to retaining 2
factors.
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Table 6
Eigenvalues for Exploratory Factor Analyses
Factor

Factor Analysis

Parallel Analysis

1

2.01

1.44

2

1.67

1.27

3

1.01

1.15

4

0.94

1.03

5

0.76

0.93

6

0.68

0.83

7

0.52

0.73

8

0.42

0.61

Factor loadings are displayed in Table 7. One factor was comprised of Repetitions,
Praise/Confirmation, and Expansions, all of which involve responses to child speech. The second
factor was comprised of Labeling, Wh- Questions, and Yes/No Questions, each of which was
used in building the narrative aspect of sharing the wordless book. Speech Elicitations and
Exclamations did not load onto either factor. Thus, 2 factors, named ‘Response to Child Speech’
and ‘Narrative Speech,’ and 3 of the original codes (i.e., Directives, Speech Elicitation, and
Exclamations) were utilized for analyses. Confirmatory Factor Analysis in EQS indicated
excellent fit for the 2-factor structure, χ2(8) = 5.20, p = 0.74, CFI = 1.00, RMSEA = 0.00, SRMR
= 0.05. The correlation between the factors was not significant, r = 0.12, p > .05, indicating these
are distinct factors.
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Table 7
Factor Loadings
Code

Factor 1

Factor 2

Repetitions

0.82

-0.24

Praise/Confirmation

0.55

-0.02

Expansions

0.52

-0.02

Speech Elicitation

0.29

-0.18

Wh- Questions

0.23

0.57

Labeling

0.03

0.52

Yes/No Questions

0.26

0.47

Exclamations

0.02

0.25

Correlational Analyses

Associations between all study variables were examined with correlational analyses.
First, associations between infant PA and language outcomes were examined (Table 8). As
expected, language at 14 months was significantly associated with expressive language at 24
months, r = 0.39, p < .01. There were no significant associations between PA across 6 – 12
months and language at 14 months. However, PA at 12 months was significantly associated with
24 month language r = 0.29, p < .01. PA at 8 months was approaching significance with
language at 24 months, PA, r = 0.21, p < .10. PA at 10 months was also approaching significance
with language at 24 months, r = 0.20, p < .10. As expected, PA at each time point was
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Table 8
Correlations between Infant PA and Language Outcomes
14 Month
Language

+

24 Month
Language

6 Month PA

8 Month PA

24 Month Language

.39**

6 Month PA

.14

.11

8 Month PA

.10

.21+

.66**

10 Month PA

.15

.20+

.69**

.74**

12 Month PA

.11

.29**

.57**

.62**

10 Month
PA

.76**

p < .10, * p < .05, ** p < .01

significantly associated with PA at all other time points across 6, 8, 10, and 12 months (see Table
8).
Correlations between maternal language use at 18 months and study variables revealed
few significant associations (Table 9). Infant PA at 12 months was positively associated with
maternal use of Labeling, r = 0.30, p < .05, and maternal use of Praise/Confirmation was
negatively associated with children’s language at 24 months r = -0.29, p < .05. None of the
maternal language codes or factors were significantly associated with infant language at 14
months.
Correlations between covariates and main study variables were also examined (Tables 4
& 10). Cumulative risk was negatively associated with language at 24 months, r = -0.28, p < .01,
and was approaching significance with language at 14 months, r = -0.18, p < .10. Cumulative
risk was also approaching significance with 12 month PA, r = 0.16, p < .10. Similarly, infant
gender was approaching significance with PA at 12 months, r = -0.16, p < .10. Neither
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Table 9
Correlations between Study Variables and Maternal Language Codes and Factors
Infant PA
6 Months

8 Months

Narrative Speech

.05

Labeling

.08

Infant/Toddler
Language
14
24
Months
Months
-.05
-.03

.05

10
Months
.13

12
Months
.22+

.17

.19

.30*

-.07

.02

+

+

-.07

.02

Wh- Questions

.09

.12

.23

.22

Yes/No Questions

-.06

-.17

-.16

-.07

.03

-.11

Response to Child Speech

-.03

.08

.09

-.05

-.08

-.18

+

.09

-.01

.05

Expansions

.11

.17

.20

Praise/Confirmation

-.06

-.01

.00

-.15

-.11

-.29*

Repetitions

-.10

.03

.01

-.04

-.05

-.13

Directives

-.02

-.05

-.01

-.19

.03

-.19

+

-.09

.03

-.03

-.18

-.03

-.11

Exclamations

-.12

-.02

-.21

Speech Elicitations

-.08

-.01

-.19

+

p < .10, * p < .05

cumulative risk nor infant gender was associated with any of the 18 month maternal language
codes (Table 10).
Maternal verbal fluency was negatively associated with PA at 10 months, r = -0.20, p <
.05, and 12 months, r = -0.29, p < .01, and was approaching significance with PA at 8 months, r
= -0.15, p < .10 (Table 4). Maternal verbal fluency was also approaching significance with
language outcomes at 14 months, r = 0.20, p < .10, and 24 months, r = 0.18, p < .10, in the
expected directions. Maternal verbal fluency was not associated with any of the maternal
language variables or factors at 18 months (Table 10).
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Table 10
Correlations between Covariates and Maternal Language Factors/Codes
Factor/Code

Infant Gender

Cumulative
Risk

Maternal
Support

Bilingual
Family

-.12

Maternal
Verbal
Fluency
.06

Narrative Speech

.05

-.11

-.11

Labeling

.06

-.03

-.02

-.05

-.05

Wh- Questions

.03

-.08

.13

-.12

.01

Yes/No Questions

.01

-.14

.03

-.07

-.21*

Response to Child Speech

-.02

-.15

.01

-.01

-.19+

Expansions

.06

-.13

-.01

.12

-.22*

+

Praise/Confirmation

.00

-.10

.07

-.20

Repetitions

-.10

-.13

-.04

.07

-.13

Directives

.02

.00

.07

.13

-.06

Exclamations

.01

.02

-.02

-.05

-.15

Speech Elicitations

.05

-.14

-.03

.12

.01

+

-.09

p < .10, * p < .05

Consistent with results from t-tests including bilingual family status and language
outcomes, bilingual family status was positively associated with 24 month language, r = 0.26, p
< .05, but not 14 month language, r = 0.10, p > .10 (Table 4). Bilingual family status was also
negatively associated with Expansions, r = -0.22, p < .05, and Yes/No Questions, r = -0.21, p <
.05 (Table 10). Bilingual family status approached significance with Response to Child Speech at
18 months, r = -0.19, p > .10.
Maternal support was not significantly associated with any variables, with the exception
of trend-level associations with 14 month language, r = 0.19, p < .10, and maternal use of
Praise/Confirmation at 18 months, r = -0.20, p > .10 (Tables 4 and 10). Given the lack of
significant associations with main study variables, maternal support was eliminated from further

62
analyses. Among the remaining covariates, maternal verbal fluency was negatively associated
with cumulative risk, r = -0.31, p < .01, so these variables were covaried in structural equation
analyses.

Missing Data

Given the longitudinal nature of this study, attrition over time results in missing data,
which was moderate for this study. At 4 months, only 4% of the data was missing. Across 6 to 12
months, 17%-29% of the data was missing. Thirty-five percent of the 14 month language
assessment data was missing, and 45% of the 24 month language assessment data was missing.
At 18 months, 30% of the data was missing. The most common reason for missing data was
attrition across the longitudinal study. Additionally, there was no monetary compensation for
participation in the 14 month session, as in the other visits, which likely contributed to a higher
amount of missing data at this time point compared to the 18 month visit. Little’s omnibus test of
missing values was conducted in SPSS using the full data set (Schlomer, Bauman, & Card,
2010). Results were non-significant, χ2(570) = 615.32 , p = 0.09, indicating that the missing data
likely occurred completely at random (Schlomer et al., 2010).
Full information maximum likelihood (FIML) estimation was used in the EQS software
to account for the missing data, as this method has shown superior overall performance when
compared to other common missing data techniques (Olinsky, Chen, & Harlow, 2003). This
method estimates parameters at the same time that the full model is tested (Little, 2013). Instead
of imputing values, FIML utilizes all data that is available to estimate parameters of the model,
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as well as standard errors (Buhi, Goodson, & Neilands, 2008; Duncan, Duncan, & Stryker,
2006). That is, information from complete cases, as well as information from incomplete cases is
used for parameter and standard error estimation, which represents a key advantage over other
missing data methods (e.g., listwise deletion) where partial cases are not utilized (Enders &
Bandalos, 2001).

Growth Modeling Data

Analytic Approach

For growth modeling and SEM analyses, model fit was examined, including the
following tests: Chi-square goodness of fit index, Comparative Fit Index (CFI), Standard Root
Mean Square Residual (SRMR), and Root Mean Square Error of Approximation (RMSEA). The
Chi-square test measures the exact fit of model, but it is notable that this particular test is
sensitive to sample size and model complexity (Little, 2013). Thus, this should be considered
when interpreting and comparing to other measures of fit. A non-significant Chi-square test
indicates that the observed and estimated models are not significantly different, thus there is
adequate model fit (Duncan et al., 2006; Weston & Gore, 2006). However, given the sensitivity
of the Chi-square test to sample size and model complexity, the presence of a significant chisquare does not always imply inadequate fit (Little, 2013). The CFI test measures relative fit, and
values of .90 and greater are generally considered acceptable (Byrne, 2006), though more recent
work considers .95 to be a more acceptable cut-off (Bagozzi & Yi, 2012). The SRMR test is a
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measure of model misfit, and a value of 0 indicates perfect fit. Typically, values of less than .08
are considered good fit (Little, 2013). Finally, the RMSEA test is another absolute fit measure
based on the Chi-square data (Little, 2013). However, it differs from the Chi-square test in that it
is corrected based on sample size and the number of groups in the data (Little, 2013; Weston &
Gore, 2006). RMSEA values of .01 and lower indicate a great fit, .05-.02 is a good fit, and .08.05 represents acceptable model fit (Byrne, 2006), though some work considers acceptable
values to be less than .06 (Baggozi & Yi, 2012).

Growth Model of Infant PA

Regarding the growth model of infant PA, additional guidelines were followed when
examining the data during preliminary analyses. The mean across IBQ-R PA subscales was used
as the indicator of PA across the four time points of 6, 8, 10, and 12 months postpartum
(Gartstein & Rothbart, 2003). Additionally, z-score transformations are not appropriate for infant
PA, as this type of adjustment to the data eliminates information regarding mean-level changes
across measurement points, which in the current study is a crucial element of analysis. Consistent
with other variables in the model, outliers were changed to the extreme most values within the
normal distribution.
The growth of infant PA from 6 through 12 months was tested for linearity (Byrne &
Crombie, 2003) using only the growth model, with no covariates or outcome measurements in
the model. Fit indices for the linear model were excellent, χ2(5) = 10.79, p = 0.06, CFI = 1.00,
RMSEA = 0.06, SRMR = 0.05 (see Figure 1 for display of means of PA). Given excellent fit, as
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well as linear growth being consistent with what is expected for PA development across infancy,
it was not reasonable to test the possibility of non-linear models. Furthermore, linear models are

Figure 1
Trajectory of PA Means
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the most parsimonious, and would not be improved by consideration of additional models (e.g.,
linear spline or quadratic models).
The intercept of PA was significantly different from zero, z = 95.83, p < .01, indicating a
significant level of PA at 6 months that was different from zero (Little, 2013). Examination of
the slope also confirmed the expected significant positive growth across 6 to 12 months, z = 6.91,
p < .01 (Little, 2013). That is, PA showed significant increases, on average, across 6 – 12
months. Finally, the residuals of the intercept and slopes were examined to determine the
presence or absence of individual differences in infant PA (Little, 2013). As expected, residuals
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of the intercept, z = 6.84, p < .01, and the slope, z = 2.50, p < .01, were significant, which
confirms individual differences in PA at 6 months, as well as significant individual variability in
the average growth of PA across 6 – 12 months. The covariance of the residuals of the intercept
and slope was also significant, z = -2.82, p < .01. This indicates that for infants who started with
higher PA at 6 months, their rate of PA growth through 12 months was slower than that of
infants with lower initial PA at 6 months.

Results for Primary Hypotheses

Narrative Speech

The full model (Figures 2 and 3), including maternal Narrative Speech during the
wordless book task at 18 months and 24 month expressive language, did not demonstrate
adequate fit, χ2(46) = 3448.68 , p = 0.00, CFI = 0.15, RMSEA = 0.22, SRMR = 2.39. To identify
the variable(s) affecting model fit, each was eliminated from the model, one at a time, starting
with 24 month expressive language. This process stopped after elimination of 24 month
expressive language, as model fit after removal of this variable was excellent, χ2(42) = 61.92, p =
0.02, CFI = 1.00, RMSEA = 0.00, SRMR = 0.05 (Figure 4). Remaining analyses were completed
utilizing the model without 24 month language outcomes.
Higher intercepts and steeper slopes of infant PA from 6 to 12 months were expected to
be positively associated with maternal Narrative Speech during the wordless book task at 18
months. This was supported, as the intercept of PA, b* = 0.42, z = 2.61 p < .01, and the slope of
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Figure 2
Full Structural Equation Model with Hypothesized Main Effects
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Figure 2. Only main effects included in model for clarity purposes. Hypothesized effects
related to control variables not shown.
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Figure 3
Full Structural Equation Model with Hypothesized Effects for Control Variables
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Figure 3. Only hypothesized effects involving control variables are included in the model for
clarity purposes. Hypothesized main effects not shown.
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Figure 4
Structural Equation Model with Maternal Use of Narrative Speech
Infant Gender
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Figure 4. Only trend-level and significant findings are included; all other paths are omitted to
enhance clarity. Model fit: χ2(42) = 61.92, p = 0.02, CFI = 1.00, RMSEA = 0.00, SRMR = 0.05.
+
p < .10, * p < .05, ** p < .01
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PA, b* = 0.51, z = 2.15, p < .05, predicted more maternal use of Narrative Speech during the
wordless book task.
Infant language at 14 months was expected to be positively associated with maternal
Narrative Speech at 18 months, but this was not supported, b* = -0.13, z = -.55, p > .05. See
Figures 5, 6, and 7 for beta values for all pathways within the model.

Response to Child Speech

When the full model (Figures 2 and 3) was run with the inclusion of maternal Response
to Child Speech at 18 months, model fit was not adequate, χ2(46) = 2286.34, p = 0.00, CFI =
0.94, RMSEA = 0.06, SRMR = 0.13. Model fit improved with the removal of the 24 month
language outcome, χ2(42) = 44.57, p = 0.36, CFI = 1.00, RMSEA = 0.00, SRMR = 0.04 (Figure
8). Thus, analyses were completed with this model for hypotheses that did not include 24 month
language outcomes.
Higher intercepts and steeper slopes of infant PA from 6 to 12 months were expected to
be positively associated with maternal use of Response to Child Speech during the wordless
book task at 18 months. Response to Child Speech was not predicted by either the PA intercept,
b* = -0.02, z = -.15, p >.05, or the PA slope, b* = -0.04, z = -.17, p > .05.
Infant language at 14 months was expected to be positively associated with Response to
Child Speech at 18 months, though this was not supported, b* = -0.12, z = -.67, p > .05. See
Figures 9, 10, and 11 for beta values for all pathways within the model.

2
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Figure 5
Structural Equation Model with Maternal Use of Narrative Speech:
Results for Pathways Including Main Variables
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Figure 6
Structural Equation Model with Maternal Use of Narrative Speech:
Results for Pathways Including Cumulative Risk and Bilingual Family Status
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Figure 7
Structural Equation Model with Maternal Use of Narrative Speech:
Results for Pathways Including Infant Gender and Maternal Verbal Fluency
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Figure 8
Structural Equation Model with Maternal Use of Response to Child Speech
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Figure 8. Only trend-level and significant findings are included; all other paths are omitted to
enhance clarity. Model fit: χ2(42) = 44.57, p = 0.36, CFI = 1.00, RMSEA = 0.00, SRMR = 0.04.
+
p < .10, * p < .05, ** p < .01
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Figure 9
Structural Equation Model with Maternal Use of Response to Child Speech:
Results for Pathways Including Main Variables
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Figure 10
Structural Equation Model with Maternal Use of Narrative Speech:
Results for Pathways Including Cumulative Risk and Bilingual Family Status
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Figure 11
Structural Equation Model with Maternal Use of Narrative Speech:
Results for Pathways Including Infant Gender and Maternal Verbal Fluency
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Additional Maternal Speech Variables

Model fit was poor with the inclusion of Directives, Exclamations, and Speech
Elicitations, χ2(34) = 5649.23, p = 0.00, CFI = 0.00, RMSEA = 0.33, SRMR = 12.56. Thus, the
full model could not be interpreted. When the 24 month expressive language outcome was
removed from the model, fit remained poor, χ2(29) = 4578.38, p = 0.00, CFI = 0.00, RMSEA =
0.37, SRMR = 13.48, and therefore the model was not interpreted. No further analyses were run
with the inclusion of the three additional maternal speech variables.

14 Month Language Outcomes

Higher intercepts and steeper slopes of PA across infants’ first year were expected to
predict better language skills at 14 months. For the model that included maternal Narrative
Speech at 18 months, PA slope, b* = 0.08, z = 0.44, p > .05, did not predict 14 month language,
but PA intercept, b* = 0.23, z = 1.77, p < .10, predicted 14 month language at a trend level.
Results were similar for the model that included maternal Response to Child Speech at 18
months, as the PA intercept, b* = 0.23, z = 1.79, p < .10, predicted 14 month language at a trend
level, but PA slope, b* = 0.08, z = 0.43, p > .05, did not predict 14 month language.
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Results for Secondary Hypotheses

Various hypotheses were made with regards to the control variables included in the
model, including infant gender, cumulative risk, and maternal verbal fluency.

Infant Gender

Infant gender was expected to predict maternal language use and infant/toddler language
skills. Infant gender did not predict Narrative Speech, b* = 0.11, z = 0.74, p > .05, or Response to
Child Speech, b* = -0.13, z = -0.98, p > .05. However, infant gender did predict 14 month
language, in the model that included maternal Narrative Speech, b* = -0.23, z = -2.37, p < .01, as
well as in the model that included maternal Response to Child Speech, b* = -0.23, z = -2.33, p <
.05.
Regarding infant gender associations with the growth of PA, associations were not
significant for either maternal Narrative Speech (PA intercept: b* = -0.06, z = -0.62, p > .05; PA
slope: b* = -0.12, z = -1.02, p > .05) or maternal use of Response to Child Speech (PA intercept:
b* = -0.06, z = -0.64, p > .05; PA slope: b* = -0.13, z = -1.09, p > .05).

Cumulative Risk

Higher cumulative risk was expected to be associated with lower intercepts and slopes of
infant PA, though this was not supported for the model including maternal Narrative Speech at
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18 months (PA intercepts: b* = 0.08, z = 0.76, p > .05; PA slopes: b* = -0.00, z = -0.02, p > .05)
or maternal use of Response to Child Speech at 18 months (PA intercepts: b* = 0.08, z = 0.78, p
> .05; PA slopes: b* = 0.01, z = 0.08, p > .05). Higher cumulative risk was also expected to be
associated with lower quality of maternal speech and lower language skills at 14 months.
Cumulative risk did not significantly predict Narrative Speech, b* = -0.12, z = -0.75, p > .05, or
Response to Child Speech, b* = -0.21, z = -1.30, p > .05. Similarly, cumulative risk did not
predict 14 month language for the model that included maternal Narrative Speech, b* = -0.14, z
= -1.29, p > .05, or the model that included maternal Response to Child Speech, b* = -0.14, z = 1.26, p > .05.

Maternal Verbal Fluency

Finally, maternal verbal fluency was expected to predict the quality of maternal language
during the wordless book task, though there were no significant associations for either Narrative
Speech, b* = 0.09, z = 0.59, p > .05, or Response to Child Speech, b* = -0.06, z = -0.48, p > .05.
Models were also examined for associations between maternal verbal fluency and PA
growth, as well as with infant language at 14 months. Maternal verbal fluency was a trend level
predictor of 14 month language skills for the model including Response to Child Speech, b* =
0.21, z = 1.86, p < .10, and a significant predictor of 14 month language in the model including
maternal Narrative Speech, b* = 0.22, z = 1.98, p < .05. Maternal verbal fluency did not predict
PA intercept for either model (Narrative Speech: b* = -0.13, z = -1.22, p > .05; Response to
Child Speech: b* = -0.13, z = -1.24, p > .05). Similarly, PA slope was not predicted by maternal
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verbal fluency for either model (Narrative Speech: b* = -0.04, z = -0.26, p > .05; Response to
Child Speech: b* = -0.04, z = -0.29, p > .05).

Bilingual Family Status

Though there were no a priori hypotheses regarding bilingual family status and
associations with variables in the model, the models with Narrative Speech and Response to
Child Speech were examined for significant relationships given there were significant
correlations. Consistent with the lack of hypothesized relationships, bilingual family status did
not significantly predict PA growth, 14 month language, or maternal speech for either model (see
Table 11 for z-scores and standardized beta values).

Table 11
Z-Scores and Standardized Beta Values for Paths between Bilingual Family Status and Main Study Variables
Narrative Speech Model
z-score (b*)
Infant PA Intercept

-0.22 (-0.02)

Infant PA Slope

0.40 (0.05)

0.50 (0.07)

14 Month Language

0.68 (0.05)

0.60 (0.04)

Maternal Speech at 18 months
+

-0.17 (-0.01)

Response to Child Speech
Model
z-score (b*)

p < .10, * p < .05, ** p < .01

-0.95 (-0.12)

-0.94 (-0.16)
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Results for Exploratory Analyses

The indirect effect of the growth of infant PA on maternal language at 18 months via
children’s language skills at 14 months was explored. The EQS software utilizes the Sobel
method for indirect effects (Sobel, 1982). However, neither PA intercepts, b* = -0.03, z = -.65,
p > .05, nor PA slopes, b* = -0.01, z = -.36, p > .05, had a significant indirect effect on Response
to Child Speech. Similarly, there was no significant indirect effect for Narrative Speech (PA
intercepts: b* = -0.03, z = -.55, p > .05; PA slopes: b* = -0.01, z = -0.31, p > .05).
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CHAPTER 10

DISCUSSION

The current study examined the impact of individual and contextual factors on early
language development within infants’ first 2 years of life. This study was specifically focused on
contributions of the growth of infant PA and pragmatic maternal language while sharing a
wordless book to expressive language outcomes. The developmental processes for temperament
and language can be conceptualized within psychobiological frameworks, as infants are born
with biologically-based capacities for temperament and language to develop, and the trajectories
of each are influenced by contextual and environmental factors (Chapman, 2000; Gartstein &
Rothbart, 2003; Rothbart et al., 1994).
For language acquisition, social-communicative interactions are necessary components
for development to progress (Weisleder & Fernald, 2013). Consistent with Social Learning
Theory, infants participate in bidirectional interactions with those around them, eliciting
feedback from caregivers, which shapes future interactions (Bandura, 1971). According to the
Usage-Based Theory of language development, infant engagement in language-rich interactions
is central to the process of language development (Tomasello, 2003). Thus, the current study
aimed to better understand the influence of individual factors, such as temperament, that infants
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bring to interactions with caregivers, as well as the types of speech mothers use during a
language-rich task to examine the impact of these factors on expressive language development.
The developmental trajectories of temperament and language overlap in important ways
that makes examination of these variables within the first 2 years particularly relevant.
Expression of PA typically increases in a linear fashion throughout infants’ first 12 months
(Bridgett et al., 2013; Gartstein & Rothbart, 2003), during which time pre-linguistic skills are
also developing (e.g., gesturing, cooing, babbling; Cattell, 2000; Oller et al., 1998; Reilly et al.,
2006). Additionally, word segmentation and the ability to distinguish between native and nonnative sounds also develop within the first 12 months (Johnson & Jusczyk, 2001; Kuhl, 2004).
Furthermore, 24 months marks the end of the critical period of language development (Kuhl et
al., 2005; Paul, 1991), making this a salient age for assessment.
The present study measured the growth of infant PA from 6 months to 12 months and the
pragmatic quality of maternal language use during a wordless book task at 18 months to examine
the influence of these individual and contextual factors on expressive language at 24 months via
direct and indirect pathways. Because infants’ contexts extend beyond PA and maternal
language, additional factors were accounted for as well, including common risk factors
associated with demographic characteristics (i.e., maternal age and education, family income;
Huttenlocher et al., 2007; Keown et al., 2001; Rafferty et al., 2011; Westerlund & Lagerberg,
2008) and caregiver history (i.e., depression and speech/language issues; Forbes et al., 2004;
Field et al., 2005; Spitz et al., 1997; Tallal et al., 2001). Infant gender also influences
temperament and language development (Bornstein et al., 2004; Fenson et al., 1994;
Huttenlocher et al., 1991), and bilingual environments are important to account for particularly
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when studying language (Hoff et al., 2012). Additionally, given the focus on maternal language,
individual factors (i.e., maternal verbal fluency; Oxford & Spieker, 2006) that may explain
differences in language use were controlled for in analyses. Due to the interactive nature of
sharing a book with a child, supportive parenting behaviors were also considered (Pungello et al.,
2009). Finally, infants’ individual language skill differences prior to completing the shared book
task were accounted for with a language assessment at 14 months.
Regarding the primary variables (i.e., infant PA, 14 and 24 month language skills, and
quality of maternal language at 18 months), infant PA was expected to predict infant and toddler
language, as well as maternal language. Fourteen-month language was expected to be positively
associated with maternal language, and maternal language was expected to predict children’s 24
month language. Regarding covariates, infant gender was expected to predict each of the primary
variables, with females outperforming males. Higher contextual risk, indicated by higher
cumulative risk, was expected to predict lower PA, lower quality of maternal speech, and lower
language skills at 14 and 24 months. Higher quality parenting, indicated by higher maternal
support, was anticipated to predict higher PA and higher quality of maternal language. Baseline
maternal verbal skills were expected to predict the quality of 18 month maternal language.
Finally, indirect effects were also explored, including the impact of PA on the quality of
maternal language at 18 months via 14 month infant language. Additionally, the indirect effect of
PA on 24 month language outcomes via quality of maternal language at 18 months was explored.
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Review of Findings

Preliminary Analyses

Preliminary analyses revealed significant associations between 14 and 24 month language
skills, where better language at 14 months was associated with better expressive language at 24
months. While language stability has been established between 20 months and 4 years of age
(Bornstein et al., 2004; Bornstein & Putnick, 2012), there are varying outcomes for language
stability within the first two years. For example, Tsao and colleagues (2004) utilized maternal
report of language skills within infants first 2 years and found significant associations between
13 and 16 month receptive and expressive skills, but neither 13 nor 16 month expressive skills
were significantly associated with 24 month expressive skills. The current study utilized
standardized assessment of language and demonstrated associations within similar time points to
Tsao and colleagues (2004).
While children from bilingual families showed no significant differences at 14 months on
the language assessment, at 24 months, children from bilingual families scored significantly
lower than children from monolingual families on expressive language skills. This is consistent
with findings regarding monolingual assessment of bilingual children (Crutchley, ContiRamsden, & Botting, 1997), where assessment outcomes are not reflective of actual language
skills across both languages (Peets & Bialystok, 2015; Umbel, Pearson, Fernandez, & Oller,
1992). Unless language assessment can be completed in both languages, it is likely that outcomes
of monolingual assessment are under-representative of true language skills (Pearson, Fernandez,
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& Oller, 1993). These findings confirmed the need to account for bilingual exposure and
language development.
Expected gender differences were also identified, with females demonstrating
significantly better language skills than males at both 14 and 24 months. Typically, females
outperform males during early language development (Fenson et al., 1994; Huttenlocher et al.,
1991), which is a trend found across diverse communities where the primary language is not
English (Erikkson et al., 2011). This trend levels off after toddlerhood (Bornstein et al., 2004),
when children are older than those in the current study. Recent work has also noted that there are
interactions between gender and SES that impact language development, with males from lower
socioeconomic backgrounds performing the lowest on language assessments in preschool and
kindergarten (Barbu et al., 2015). Females from lower socioeconomic backgrounds performed
between the lower SES males and the higher SES males (Barbu et al., 2015).
Infant PA at 6, 8, 10, and 12 months was not associated with language at 14 months, but
8 and 10 month PA associated with 24 month language at a trend level in the expected direction,
with higher PA approaching significance with better language skills. Higher PA at 12 months
was significantly associated with better language at 24 months. This is consistent with studies
showing associations between infant PA and language outcomes (Dixon & Shore, 1997; Dixon
& Smith, 2000; Laake & Bridgett, 2014; Moreno & Robinson, 2005). These associations were
not analyzed further due to poor structural equation model fit, but are nonetheless consistent, at
least in part, with hypothesized relationships.
Cumulative risk was negatively associated with 24 month language. Additionally,
cumulative risk was negatively associated with 14 month language at a trend level. These were
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expected outcomes, as higher risk, including socio-economic factors such as financial resources,
is associated with lower language skills (Hart & Risley, 1995; Horwitz et al., 2003). There was a
trend-level association in an unexpected direction where higher cumulative risk was associated
with higher PA at 12 months. Cumulative risk was not associated with PA at 6, 8, or 10 months.
Cumulative risk did not associate with any maternal language codes. Lower SES, one aspect of
the cumulative risk index, is a risk factor for more difficult temperament (Jansen et al., 2009),
but there is minimal research regarding these associations. In one study, family financial
resources did not predict an individual aspect of infant PA (Bridgett et al., 2013), but no studies
were identified that examined the impact of financial resources or additional risk factors on the
growth of the infant PA as a whole. Thus, the impact of risk factors for the growth of infant PA
should be explored further.
Maternal verbal fluency was associated at a trend level with 14 and 24 month language.
Maternal verbal fluency was significantly negatively associated with 10 and 12 month PA. No
studies considering the associations between maternal verbal skills and infant temperament were
identified. One possible explanation for this association is that mothers who are more verbal are
less attuned to positively affective expressions, leading to lower ratings of infant PA. However,
this association requires further exploration in future work.
Maternal support showed a trend level association with 14 month language and was not
significantly correlated with any study variables. It is possible that if maternal supportive
behavior was measured closer to the 12 month age, it would be more strongly associated with
outcomes. However, the purpose of inclusion in the current study was to account for any baseline
supportive maternal behaviors that would account for maternal language use during a dyadic
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task. Given lack of significant associations, maternal support was excluded from the SEM
models.

Exploratory Factor Analysis

Two distinct factors emerged as a result of the exploratory factor analysis of maternal
language during the wordless book task at 18 months. All mothers utilized at least one aspect of
Narrative Speech during the book task, whereas the frequency of Response to Child Speech was
much more varied. Based on the variables included in Response to Child Speech (i.e.,
Expansions, Praise/Confirmation, Repetitions), it seems likely that this is more reflective of the
child’s language abilities, as child speech is a necessary component of each variable included.
However, 14 month language skills were not predictive of this aspect of maternal language,
which would be expected if this was reflective more so of child language skills. The variability
of language skills at 14 months may also be impacting the lack of association with Response to
Child Speech at 18 months. Furthermore, there is generally significant language growth between
14 and 18 months. Thus, Response to Child Speech may be associated with child language skills
when assessed concurrently.
Similar to Response to Child Speech, 14 month language skills were not significantly
associated with Narrative Speech. While the explanation above (i.e., significant language growth
between 14 and 18 months) could be provided for this lack of association, the nature of Narrative
Speech seems fundamentally different. That is, no child speech is required for Narrative Speech
to occur, as this reflects the mothers’ storytelling and description of the wordless book.
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It is also notable that the results of the EFA, particularly the 2 distinct factors, are
consistent with prior work on dialogic reading as having a significant impact on language
outcomes (Hargrave & Senechal, 2000). Dialogic reading with preschool-aged children involves
asking questions and responding to children’s verbalizations in a positive, encouraging manner,
as well as repeating the child’s speech (Zevenbergen & Whitehurst, 2003). This type of reading
has led to significant language gains beyond those explained by engagement in book reading
without these techniques in children ages 2 and 3 years (Hargrave & Senechal, 2000). The
current study provides evidence that similar reading patterns may also be beneficial for children
even younger (i.e., 18 months).

Growth Model of Infant PA

The growth model of infant PA across 6 to 12 months demonstrated linear growth, with
levels of PA significantly different from zero at 6 months, and significant increases, on average,
across the second half of infants’ first year. This was consistent with prior work that also showed
linear growth of PA throughout infancy (Bridgett et al., 2013). Individual differences were
expected to be accounted for, at least in part, by contextual factors included in the full model
(i.e., cumulative risk and infant gender). However, neither cumulative risk nor infant gender
were significant predictors of either the intercept or slope of PA, consistent with the lack of
significant correlations between these covariates and PA levels at 6, 8, 10, and 12 months.
Although infant gender and cumulative risk have shown associations with temperament in prior
work (Else-Quest et al, 2006; Gartstein & Rothbart, 2003; Jansen et al., 2009), there is also work
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showing a lack of these associations (Bridgett et al., 2013). Given varied outcomes, contextual
factors should continue to be considered in work examining temperament growth.
For infants who started with higher levels of PA at 6 months, their growth rate of PA was
slower than those who started with lower initial PA levels. This is consistent with past work that
has shown similar growth patterns for aspects of infant PA (i.e., Smiling and Laughter, Bridgett
et al., 2013), as well as the growth of infant negative affect and early aspects of self-regulation
(Bridgett et al., 2009; Gartstein et al., 2010).

Exploring Primary Analyses

Primary analyses included examination of structural equation models. In the full model,
which included 24 month language outcomes, fit was poor. Based on correlations with other
study variables, it seems possible that control variables accounted for a large portion of 24 month
language outcomes, which may have impacted fit with the inclusion of PA and maternal
pragmatic language. Additionally, while the sample size for this study was large for the
methodology used (i.e., transcription and coding of language during dyadic interactions, as well
as standardized language assessment), lower power may have impacted detectability of smaller
effects. Another consideration is that the language assessment at 24 months included only
expressive language, not receptive language. Perhaps a more robust assessment of language at 24
months would have positively impacted model fit. However, it is notable that past work on
effects of shared book reading on language outcomes have identified significant effects for
expressive, but not receptive, language (Karrass & Braungart-Rieker, 2005). Furthermore, infant
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PA has shown effects for expressive but not receptive language outcomes (Laake & Bridgett,
2014).
Additional contextual factors may be considered with regard to 24 month language
outcomes, such as presence of siblings, paternal involvement, and the influence of other
caretakers, such as those at a child care setting. There are differences in language development
among first-born children versus those born later, such that first-borns tend to reach language
development milestones at earlier ages, but later-born children seem to develop better
conversational language earlier (Hoff, 2006). Regarding paternal involvement, Tamis-LeMonda
and colleagues (2004) found that supportive parenting behaviors displayed by fathers, as well as
their level of education, predicted children’s language at 36 months above and beyond that which
was predicted by maternal factors. Finally, when the contextual factor of being in child care has
been considered, the quality of the care and opportunities for exposure to language-rich stimuli
were related to outcomes, but there were no identified significant differences between children in
a child care center and those cared for exclusively by their mothers (National Institute of Child
Health and Human Development Early Child Care Research Network, 2000). Given the various
factors mentioned that may impact early language development, future work should continue to
expand investigation into such factors that may contribute to language outcomes at 24 months.

Growth of Infant PA and Language

The intercept of infant PA, which is the level of PA at 6 months, was a trend-level
predictor of 14 month language skills. Though this was not a significant path in the model, it
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seems possible that early PA may have an influence on early language skills, consistent with past
work (Laake & Bridgett, 2014). It is also possible that the trend-level significance reflects
insufficient power to detect effects. Additionally, it is notable that the slope of PA did not predict
14 month language. There are no identified studies indicating that the growth of PA predicts
early language, but given concurrent developmental trajectories of language and temperament,
considering this in future work is warranted.

Growth of Infant PA and Maternal Speech

Higher intercepts and steeper slopes of PA in infancy predicted more maternal Narrative
Speech during the wordless book task at 18 months, even after accounting for infant gender,
maternal verbal skills, risk factors associated with demographic characteristics, depression
history, and parental history of speech/language issues. The growth of infant PA (i.e., intercept
and slope) did not predict maternal Response to Child Speech. A former study reported the
intercept and slope of an aspect of infant PA predicted maternal parenting behaviors when
children were 18 months old (Bridgett et al., 2013), and the findings in the current study expand
the association to infant PA and maternal language use. This is consistent with the impact of
infant temperament on the bidirectional relationship between infants and caregivers.
Infants who express more PA during the latter portion of their first year likely establish a
reinforcing pattern of interactions with their mothers (Kochanska et al., 2004; Parsons et al.,
2014; Power et al., 1982). This pattern of interactions could provide the foundation, as well as
ongoing reinforcement, for book sharing interactions in toddlerhood. The more that book sharing
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interactions are practiced and developed into a habit, the more they are likely to continue.
Furthermore, the practice and frequency of these interactions socializes a child to the book
reading interaction, which requires joint attention between a book and the caregiver engaging
with the book (Karrass & Braungart-Rieker, 2005). Reinforcement of shared book reading is
important, as engagement in this type of language-rich task is predictive of language outcomes
(Raikes et al., 2006; Westerlund & Lagerberg, 2008) and is especially important within infants’
first 2 years.

Infant Language and Maternal Speech

Contrary to hypotheses, infant language skills at 14 months were not associated with
maternal language during the wordless book task at 18 months. Mothers typically match their
speech to the level of the child (DesJardin & Eisenberg, 2007; Phillips, 1973; Snow, 1972), but
this was not reflected in the lack of association between language skills at 14 months and
maternal language at 18 months. As previously mentioned, there could be significant language
development between 14 and 18 months that accounts for this lack of association. Mothers could
be matching their language to that of the child’s ability, which is higher than it was when
assessed 4 months prior. Furthermore, there is likely a high level of individual variability among
infants language growth across those 4 months, as infants are entering a “fast mapping” stage of
language development (Bates et al., 1995; Carey & Bartlett, 1978), which may also be impacting
the lack of association.
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Other possibilities include the nature of the task being prescribed, leading to less
variability in maternal language than may be present in a free play situation. That is, mothers
were provided a single object (i.e., the wordless book) and asked to explore it with their child, as
opposed to having the option of exploring toys. The purpose of utilizing a wordless book was to
prompt engagement in a language-rich task and to increase the variability of maternal speech
within the task by removing the words. However, despite prior work showing that maternal
speech during book reading tends to be more conversational (Yont et al., 2003) and focused on
meaning-making (Hindman et al., 2008), it seems possible that maternal speech during book
reading, particularly in a laboratory setting, could be characterized as complex language
interactions that are less directly associated with children’s language skill level. Nonetheless, the
frequency of book reading is significantly associated with language at 18 months (Westerlund &
Lagerberg, 2008), and represents an important aspect of providing a language-rich environment
for children. The mechanism by which this occurs, however, warrants further consideration.

Infant Gender and Language

Infant gender predicted language at 14 months, but not maternal language at 18 months.
There are well-established gender differences in language development, as well as in maternal
speech to infants, making the latter finding surprising. Clearfield and Nelson (2006), for
example, found significant differences in maternal speech to male versus female children across
infancy, such that females were exposed to higher frequency of speech overall, which was more
conversational in nature. Males, however, were exposed to more instructional, less
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conversational speech (Clearfield & Nelson, 2006). One possibility for the absence of gender
predicting maternal speech in the current study is that book sharing may be a context that
decreases the differences in gender-specific speech. That is, perhaps during a more defined task,
such as communicating a narrative, mothers are more likely to use similar speech for both male
and female children. In a book reading task with infants between 6 and 8 months of age, infant
gender did not predict maternal quantity or complexity of speech (Vernon-Feagans et al., 2008).
This warrants consideration in future work.

Maternal Verbal Fluency and Language

Maternal verbal fluency significantly predicted language at 14 months in the model
including maternal Narrative Speech, and approached significance in the model that included
maternal Response to Child Speech. This was consistent with hypotheses, as maternal verbal
skills have shown associations with the quality of the home linguistic environment as well as
preschool language outcomes (Oxford & Spieker, 2006). However, maternal verbal fluency
assessed as an aspect of executive functioning and in the context of infant language development
was novel in this study. While utilized as a covariate to control for individual maternal
differences, this finding suggests maternal verbal skills (beyond maternal vocabulary) and
perhaps additional aspects of executive functioning should be considered in future work.

97
Discussion of Exploratory Analyses

No indirect effects were identified with regards to 14 month language mediating the
relationship between the growth of infant PA and maternal Narrative Speech. These findings
suggest that infant PA may be a more salient predictor of maternal speech, as opposed to infant
language, at least in the context of sharing a wordless book.

Additional Considerations

Taken together, the findings from this study highlight the importance of temperament as a
contributing factor to how caregivers interact with infants, particularly with regard to the type of
language used during a shared book reading task. However, it remains unclear the extent to
which temperament development, and particularly that of PA, may contribute to language
development. It is important to consider both significant and non-significant results when
conceptualizing possible connections between these factors. Ongoing work to refine the theory
regarding temperament-language connections is necessary (Cronbach & Meehl, 1955). The
current study was an attempt to expand theory, as snapshots of temperament at individual time
points have been used in prior work connecting temperament and language. However, the growth
of temperament throughout the latter portion of infants’ first year had not yet been considered.
Prior work has established the importance of caregiver responsiveness as a key
component for language growth (Masur et al., 2005; Tamis-LeMonda, Bornstein, & Baumwell,
2001). The current study focused on growth of temperament and maternal language as
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contributors to language development, with maternal responsiveness (i.e., maternal support)
serving as a control variable. It is notable that maternal support in the current study showed no
significant associations with any other factors or outcomes. However, maternal support was
measured early in infancy, which may impact associations with aspects of later development.
That is, maternal support later in infancy or early toddlerhood may be more salient, as supportive
behaviors would likely evolve throughout children’s early development.
This study also challenges prior work that has established demographic-related risk
factors as predictors of language outcomes. In the current study, cumulative risk was not
predictive of PA growth, child language, or maternal language. These results open the question
as to how, or by what mechanisms, cumulative risk impacts language outcomes. The literature
provides consistent evidence that exposure to interactive toys and books are key to language
development (Rodriguez et al., 2009), likely mediated by the increased language exposure that
these types of toys and books enhance. Infants from higher risk environments typically have less
access to these types of language-stimulating materials. Maternal education is often included in
language development research, though outcomes vary with regard to its significance in
predicting language outcomes (e.g., Karrass & Braungart-Rieker, 2005; Vernon-Feagans et al.,
2008). Another possibility to consider is that mothers’ language may not differ significantly
based on cumulative risk in the context of book reading. Higher risk families may be less likely
to engage in book reading with their children, but perhaps if the tool is provided (i.e., the books),
those language differences decrease. Over half (56.8%) of the current sample had at least one or
more risk factors, so the lack of findings in this study do not seem to be explained by insufficient
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risk. However, it is also notable that a community sample was utilized and not selected based on
risk.
A unique aspect of the current study is the coding scheme utilized for maternal language.
While the code was theoretically driven and based on prior work, it was specifically developed
for the current study. The two factors that emerged (i.e., Narrative Speech and Response to Child
Speech) reflect distinct strategies for communication. Narrative Speech was used by all mothers
during the wordless book task, whereas Response to Child Speech was much less frequently used
and likely reflects children who are in a different stage of development or are more vocal and
participatory during book reading. Exclamations were used frequently and by the majority of the
mothers. This type of speech had an orienting and attention-grabbing quality that seemed quite
salient for maintaining children’s interest in the task. Thus, it was surprising that the model
including this aspect of language had a poor fit. During the code development process, it was
clear that exclamatory phrases were more meaningful than just filler words, given their
frequency and seeming usefulness for keeping attention. Exclamations were also affect-laden,
and communicated a variety of emotions, including surprise, excitement, and worry. The
wordless book task included pictures where each of these emotions would be consistent with the
story being portrayed. Considering the utility of exclamations within book reading in future work
could provide information regarding attention-grabbing and attention-seeking strategies, as well
as communication of emotion within stories.
Another consideration regarding methodology is the use of a novel book at 18 months.
Perhaps children’s’ attention, interaction, and involvement with the book would change if the
story being explored were familiar. Additionally, within the book task, maternal rate of speech
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was not analyzed. This could also be a factor impacting results, as faster rate of speech may
make it more difficult for speech to be processed by a young child. These mothers may seem to
have a higher volume of input, but quality could be reduced based on rate of speaking.

Limitations

This study included rigorous evaluation and assessment of study variables, as well as a
longitudinal, growth modeling design. However, despite strengths, there are also limitations to
this study that impact interpretation and generalizability of findings. While the sample represents
economic and racial diversity, this study reflects only infants progressing along a normal
developmental trajectory. Infants born significantly premature or with any known developmental
difficulties were excluded from the study. Furthermore, language delays resulted in exclusion
from the study. This is important to consider in light of parental interactions with infants, as
parents behave differently around and interact differently with children who have delays (Howe,
2006; Spiker, Boyce, & Boyce, 2002), which limits the extent to which these results can be
generalized beyond the specific sample studied.
Maternal language was evaluated within a prescribed task, as opposed to during a free
play interaction. While the use of a wordless book was intended to increase variability and
naturalistic book sharing interactions, it may be that if evaluated during a different type of
interaction, such as free play, maternal speech could emerge as a more salient predictor of later
language skills. Language during a more naturalistic task may provide a more realistic sense of
the types of language mothers tend to use when communicating with their young child in the
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early stages of language development. Furthermore, a different context may also result in
different associations between maternal speech and temperament. Specifically, it seems possible
that the growth of infant PA may be more salient for maternal speech in a less prescribed task, as
the reinforcing nature of a more positively affective child would potentially lead to more
language-rich interactions.
The use of maternal report for assessing positive affect is also a limitation of this study.
The measure used in this study is commonly and widely used across infancy and toddlerhood to
assess temperament, but it is notable that maternal language and child language skills were
assessed in the laboratory setting. The temperament measure used in this study is specific to
infants’ tendencies in the home environment during various caregiving tasks. Although
laboratory measures and parent report measures of infant temperament have shown significant
associations (e.g., Bridges, Palmer, Morales, Hurtado, & Tsai, 1993), the specificity of PA solely
in the home environment as opposed to in a non-home setting may be important to consider from
a methodological perspective.
While the longitudinal nature of this study is a strength, particularly given its
considerations of developmental trajectories, the rapidity of temperament and language
development across infancy and toddlerhood may impact associations. Similarly, the wide range
of typical language development trajectories may also impact results. In the current study,
language was measured at 14 months, which is a time when first words may still be emerging
(Cattell, 2000). For other children, however, they will already be speaking in short phrases at this
age. Furthermore, maternal language during book sharing at 18 months is a time when children
are entering “fast mapping” language development, where new words can be learned with
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minimal exposure (Carey & Bartlett, 1978). Thus, there is a significant developmental shift
between 14 and 18 months that may impact maternal language use during book sharing. It is also
notable that mothers tend to match their language to the level of the child (Hampson & Nelson,
1993). If there was significant language growth between the language assessment at 14 months
and the shared book interaction at 18 months, mothers’ language may have also shifted.
Relatedly, tracking individual language development trajectories and measuring maternal speech
before and after different milestones are met may provide more insight into how temperament,
language, and maternal speech are related.
Regarding the mother-child dyad, which was central to the book reading task, there were
aspects of the interaction that were not studied, but could be considered in future work. First,
level of infant engagement in the task was indirectly accounted for based on eliminating the time
spent managing behavior during the book reading task. That is, maternal language use was only
coded when infants were engaged in listening to the story. However, future work may also code
level of infant engagement across this type of task.

Implications

Despite the full model in this study resulting in poor fit, the results that emerged based on
the smaller model provide evidence for the salience of the growth of infant PA for maternal
narrative speech during a wordless book task. Infant PA directly related to aspects of maternal
language use in toddlerhood while sharing a wordless book. Furthermore, earlier infant language
was not related to maternal language use during a wordless book interaction. Thus, infant PA
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seems most salient for the socially-communicative context of book sharing. Additional
investigation with regard to the impact of the growth of infant PA on maternal language in other
contexts, such as free play, is warranted. While there remains work to be done to understand the
nature of the relationships between infant temperament, developing language, and maternal
speech, continuing to investigate infant and toddler developmental trajectories is warranted.
Future work should also consider how additional aspects of infant temperament, such as
negative affect and orienting/regulation, impact maternal language. Given the importance of
attentional capacities for learning language within social-communicative interactions, the
orienting/regulation aspect of temperament warrants consideration.
While maternal support at 6 months was not associated with any of the variables in the
current study, future work may consider maternal support in the early toddler stage, with the
impact of infant temperament growth on maternal supportive behaviors considered. It seems
possible that the nature of the interactions between mothers and infants that develop early on set
the stage for ongoing interactions. More interactions likely lead to increased language exposure
and better language development. Finally, baseline maternal verbal fluency skills predicted early
language skills. This is an infrequently utilized aspect of maternal functioning, specifically
related to executive functioning, that should also be considered in future work.
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APPENDIX A

DEMOGRAPHICS QUESTIONNAIRE FOR PRIMARY CAREGIVER
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ID Number __________
Today’s Date __________
Background Information – Primary Caregiver
We would like to ask you some questions about yourself. The questions are about your age,
marital status, educational background, and current work. Please answer all questions as
completely as possible.
Primary Caregiver – spends most time taking care of infant. Example – stay at home mom or
stay at home dad.
Secondary Caregiver– spends second most amount of time taking care of infant. Example –
working parent (e.g., father) or grandparent.
Please complete this information about the infant’s primary caregiver:
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1. What is your partnership status? _____
1 = Single
2 = In a relationship
3 = Living together
4 = Married
5 = Divorced
6 = Separated
7 = Remarried
8 = Widowed

2. With which race/ethnicity do you identify
most? _____
1 = Caucasian/European American
2 = African American/Black
3 = Asian/Asian American
4 = Pacific Islander
5 = Filipino
6 = Hispanic/Latino
7 = Native American
8 = Other: ____________________

3. What is the highest grade of school you’ve completed?
Elementary

1

2

3

4

5

6

7

8

High School

9

10

11

12

Post-High School

1

2

3

4

College

1

2

3

4

Degree earned (if any): __________

Graduate/Professional

5

6

7

8

Degree earned (if any): __________

(vocational or technical school)

4. What is your date of birth?
_______/_______/_______
month

day

year

5. What is your age? __________

6. What is your gender?
Male
Female
7a. What kind of work are you currently doing (what is your occupation)?
____________________________________________________
(For example: Electrical engineer, farmer, stock clerk, machinist, etc.)

7b. What are your most important activities or duties?
____________________________________________________
(For example: selling cars, filing, finishing concrete, etc.)

7c. What kind of industry is this?
____________________________________________________

(For example: retail shoe store, automobile manufacturing, or state labor department, etc.)
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8. What was your approximate family income last year? _________________________
9. What is your religious affiliation?________________________
10. Please check the boxes below if you
have previously been diagnosed with any of
the following disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
Other: ______________

11. Please check the boxes below if your
biological mother has previously been
diagnosed with any of the following
disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
Other: _____________

12. Please check the boxes below if your
biological father has previously been
diagnosed with any of the following
disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse

13. Please check the boxes below if you
have previously been diagnosed with any of
the following learning or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________

14. Please check the boxes below if your
biological mother has previously been
diagnosed with any of the following learning
or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________

15. Please check the boxes below if your
biological father has previously been
diagnosed with any of the following learning
or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ________

16. Have you had a history of medical difficulties (for example: heart disease, Alzheimer’s,
cancer)?
Yes
No
16b. If yes, please briefly describe your medical difficulties below:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Infant Behavior Questionnaire - Revised

Subject No.

_______________

Today’s Date

_______________

Sex of Child

_______________

Date of Baby’s Birth ______ ____ _____
month. day year
Age of Child
_____ _____
mos. weeks

INSTRUCTIONS:
Please read carefully before starting:
As you read each description of the baby’s behavior below, please indicate how often the baby did this
during the LAST WEEK (the past seven days) by circling one of the numbers in the left column. These
numbers indicate how often you observed the behavior described during the last week.
(3)
(2)
Very
(1)
Never

Rarely

(5)
(4)

Less Than
Half the
Time

About Half
the Time

(X)
(6)

More Than
Half the
Time

(7)
Almost
Always

Always

Does
Not
Apply

The “Does Not Apply” (X) column is used when you did not see the baby in the situation described
during the last week. For example, if the situation mentions the baby having to wait for food or liquids
and there was no time during the last week when the baby had to wait, circle the (X) column. “Does Not
Apply” is different from “Never” (1). “Never” is used when you saw the baby in the situation but the
baby never engaged in the behavior listed during the last week. For example, if the baby did have to wait
for food or liquids at least once but never cried loudly while waiting, circle the (1) column.
Please be sure to circle a number for every item.
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

(X)
Does
Not
Apply

Feeding
When having to wait for food or liquids during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (1) accept a toy as a substitute for food immediately?
1 2 3 4 5 6 7 X . . . . (2) accept a toy as a substitute for food only after several offers?
During feeding, how often did the baby:
1 2 3 4 5 6 7 X . . . . (3) lie or sit quietly?
1 2 3 4 5 6 7 X . . . . (4) squirm or kick?
1 2 3 4 5 6 7 X . . . . (5) wave arms?
1 2 3 4 5 6 7 X . . . . (6) continue eating even when someone entered the room?
1 2 3 4 5 6 7 X . . . . (7) return to eating after being interrupted?
1 2 3 4 5 6 7 X . . . . (8) notice lumpy texture in food (e.g., oatmeal)?
In the last week, while being fed in your lap, how often did the baby:
1 2 3 4 5 6 7 X . . . . (9) seem to enjoy the closeness?
1 2 3 4 5 6 7 X . . . . (10) snuggle even after she was done?
1 2 3 4 5 6 7 X . . . . (11) seem eager to get away as soon as the feeding was over?
How often did your baby make talking sounds:
1 2 3 4 5 6 7 X . . . . (12) while waiting in a high chair for food?
1 2 3 4 5 6 7 X . . . . (13) when s/he was ready for more food?
1 2 3 4 5 6 7 X . . . . (14) when s/he has had enough to eat?
Sleeping
Before falling asleep at night during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (15) show no fussing or crying?
During sleep, how often did the baby:
1 2 3 4 5 6 7 X . . . . (16) toss about in the crib?
1 2 3 4 5 6 7 X . . . . (17) move from the middle to the end of the crib?
1 2 3 4 5 6 7 X . . . . (18) sleep in one position only?
After sleeping, how often did the baby:
1 2 3 4 5 6 7 X . . . . (19) fuss or cry immediately?
1 2 3 4 5 6 7 X . . . . (20) play quietly in the crib?
1 2 3 4 5 6 7 X . . . . (21) cry if someone doesn’t come within a few minutes?
How often did the baby:
1 2 3 4 5 6 7 X . . . . (22) seem angry (crying and fussing) when you left
her/him in the crib?
1 2 3 4 5 6 7 X . . . . (23) seem content when left in the crib?
1 2 3 4 5 6 7 X . . . . (24) cry or fuss before going to sleep for naps?
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

When going to sleep at night, how often did your baby:
1 2 3 4 5 6 7 X . . . . (25) fall asleep within 10 minutes?
1 2 3 4 5 6 7 X . . . . (26) have a hard time settling down to sleep?
1 2 3 4 5 6 7 X . . . . (27) settle down to sleep easily?
When your baby awoke at night, how often did s/he:
1 2 3 4 5 6 7 X . . . . (28) have a hard time going back to sleep?
1 2 3 4 5 6 7 X . . . . (29) go back to sleep immediately?
When put down for a nap, how often did your baby:
1 2 3 4 5 6 7 X . . . . (30) stay awake for a long time?
1 2 3 4 5 6 7 X . . . . (31) go to sleep immediately?
1 2 3 4 5 6 7 X . . . . (32) settle down quickly?
1 2 3 4 5 6 7 X . . . . (33) have a hard time settling down?
When it was time for bed or a nap and your baby did not want to go, how often did s/he:
1 2 3 4 5 6 7 X . . . . (34) whimper or sob?
1 2 3 4 5 6 7 X . . . . (35) become tearful?
Bathing and Dressing
When being dressed or undressed during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (36) wave her/his arms and kick?
1 2 3 4 5 6 7 X . . . . (37) squirm and/or try to roll away?
1 2 3 4 5 6 7 X . . . . (38) smile or laugh?
1 2 3 4 5 6 7 X . . . . (39) coo or vocalize?
When put into the bath water, how often did the baby:
1 2 3 4 5 6 7 X . . . . (40) smile?
1 2 3 4 5 6 7 X . . . . (41) laugh?
1 2 3 4 5 6 7 X . . . . (42) splash or kick?
1 2 3 4 5 6 7 X . . . . (43) turn body and/or squirm?
When face was washed, how often did the baby:
1 2 3 4 5 6 7 X . . . . (44) smile or laugh?
1 2 3 4 5 6 7 X . . . . (45) fuss or cry?
1 2 3 4 5 6 7 X . . . . (46) coo?
When hair was washed, how often did the baby:
1 2 3 4 5 6 7 X . . . . (47) smile?
1 2 3 4 5 6 7 X . . . . (48) fuss or cry?
1 2 3 4 5 6 7 X . . . . (49) vocalize?

(X)
Does
Not
Apply
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

Play
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (50) look at pictures in books and/or magazines for
2-5 minutes at a time?
1 2 3 4 5 6 7 X . . . . (51) look at pictures in books and/or magazines for
5 minutes or longer at a time?
1 2 3 4 5 6 7 X . . . . (52) stare at a mobile, crib bumper or picture for
5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (53) play with one toy or object for 5-10 minutes?
1 2 3 4 5 6 7 X . . . . (54) play with one toy or object for 10 minutes or longer?
1 2 3 4 5 6 7 X . . . . (55) spend time just looking at play things?
1 2 3 4 5 6 7 X . . . . (56) repeat the same sounds over and over again?
1 2 3 4 5 6 7 X . . . . (57) laugh aloud in play?
1 2 3 4 5 6 7 X . . . . (58) repeat the same movement with an object for 2
minutes or longer (e.g., putting a block in a cup, kicking
or hitting a mobile)?
1 2 3 4 5 6 7 X . . . . (59) pay attention to your reading during most of the story
when looking at picture books?
1 2 3 4 5 6 7 X . . . . (60) become easily distracted when playing alone?
1 2 3 4 5 6 7 X . . . . (61) smile or laugh after accomplishing something (e.g.,
stacking blocks, etc.)?
1 2 3 4 5 6 7 X . . . . (62) smile or laugh when given a toy?
1 2 3 4 5 6 7 X . . . . (63) smile or laugh when tickled?
How often during the last week did the baby enjoy:
1 2 3 4 5 6 7 X . . . . (64) being sung to?
1 2 3 4 5 6 7 X . . . . (65) being read to?
1 2 3 4 5 6 7 X . . . . (66) hearing the sound of words, as in nursery rhymes?
1 2 3 4 5 6 7 X . . . . (67) looking at picture books?
1 2 3 4 5 6 7 X . . . . (68) gentle rhythmic activities, such as rocking or swaying?
1 2 3 4 5 6 7 X . . . . (69) lying quietly and examining his/her fingers or toes?
1 2 3 4 5 6 7 X . . . . (70) being tickled by you or someone else in your family?
1 2 3 4 5 6 7 X . . . . (71) being involved in rambunctious play?
1 2 3 4 5 6 7 X . . . . (72) watching while you, or another adult, playfully
made faces?
1 2 3 4 5 6 7 X . . . . (73) touching or lying next to stuffed animals?
1 2 3 4 5 6 7 X . . . . (74) the feel of soft blankets ?
1 2 3 4 5 6 7 X . . . . (75) being rolled up in a warm blanket?
1 2 3 4 5 6 7 X . . . . (76) listening to a musical toy in a crib?

(X)
Does
Not
Apply
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

(X)
Does
Not
Apply

When playing quietly with one of her/his favorite toys, how often did your baby:
1 2 3 4 5 6 7 X . . . . (77) show pleasure?
1 2 3 4 5 6 7 X . . . . (78) enjoy lying in the crib for more than 5 minutes?
1 2 3 4 5 6 7 X . . . . (79) enjoy lying in the crib for more than 10 minutes?
1 2 3 4 5 6 7 X . . . . (80) continue to play, without stopping to watch when someone walks by?
1 2 3 4 5 6 7 X . . . . (81) seem to ignore voices or other ordinary sounds?
When something the baby was playing with had to be removed, how often did s/he:
1 2 3 4 5 6 7 X . . . . (82) cry or show distress for a time?
1 2 3 4 5 6 7 X . . . . (83) seem not bothered?
1 2 3 4 5 6 7 X . . . . (84) accept a substitute toy immediately?
1 2 3 4 5 6 7 X . . . . (85) accept a substitute toy only after a number of offers, or a considerable
time?
When tossed around playfully how often did the baby:
1 2 3 4 5 6 7 X . . . . (86) smile?
1 2 3 4 5 6 7 X . . . . (87) laugh?
During a peekaboo game, how often did the baby:
1 2 3 4 5 6 7 X . . . . (88) smile?
1 2 3 4 5 6 7 X . . . . (89) laugh?
How often did your baby enjoy bouncing up and down:
1 2 3 4 5 6 7 X . . . . (90) while on your lap?
1 2 3 4 5 6 7 X . . . . (91) on an object, such as a bed, bouncer chair, or toy?
How often did the infant look up from playing:
1 2 3 4 5 6 7 X . . . . (92) when the telephone rang?
1 2 3 4 5 6 7 X . . . . (93) when s/he heard voices in the next room?
When your baby saw a toy s/he wanted, how often did s/he:
1 2 3 4 5 6 7 X . . . . (94) get very excited about getting it?
1 2 3 4 5 6 7 X . . . . (95) immediately go after it?
When given a new toy, how often did your baby:
1 2 3 4 5 6 7 X . . . . (96) get very excited about getting it?
1 2 3 4 5 6 7 X . . . . (97) immediately go after it?
1 2 3 4 5 6 7 X . . . . (98) seem not to get very excited about it?
Daily Activities
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (99) cry or show distress at a change in parents’
appearance, (glasses off, shower cap on, etc.)?
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(3)
(5)
(X)
(2)
Less Than
(4)
More Than
(6)
Does
(1)
Very
Half the
About Half
Half the
Almost
(7)
Not
Never
Rarely
Time
the Time
Time
Always
Always
Apply
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (100) when in a position to see the television set,
look at it for 2 to 5 minutes at a time?
1 2 3 4 5 6 7 X . . . . (101) when in a position to see the television set,
look at it for 5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (102) protest being placed in a confining place (infant
seat, play pen, car seat, etc)?
1 2 3 4 5 6 7 X . . . . (103) startle at a sudden change in body position (for
example, when moved suddenly)?
1 2 3 4 5 6 7 X . . . . (104) appear to listen to even very quiet sounds?
1 2 3 4 5 6 7 X . . . . (105) attend to sights or sounds when outdoors (for example, wind
chimes or water sprinklers)?
1 2 3 4 5 6 7 X . . . . (106) move quickly toward new objects?
1 2 3 4 5 6 7 X . . . . (107) show a strong desire for something s/he wanted?
1 2 3 4 5 6 7 X . . . . (108) startle to a loud or sudden noise?
1 2 3 4 5 6 7 X . . . . (109) look at children playing in the park or on the
playground for 5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (110) watch adults performing household activities
(e.g., cooking, etc.) for more than 5 minutes?
1 2 3 4 5 6 7 X . . . . (111) squeal or shout when excited?
1 2 3 4 5 6 7 X . . . . (112) imitate the sounds you made?
1 2 3 4 5 6 7 X . . . . (113) seem excited when you or other adults acted in an
excited manner around him/her?
When being held, how often did the baby:
1 2 3 4 5 6 7 X . . . . (114) pull away or kick?
1 2 3 4 5 6 7 X . . . . (115) seem to enjoy him/herself?
1 2 3 4 5 6 7 X . . . . (116) mold to your body?
1 2 3 4 5 6 7 X . . . . (117) squirm?
When placed on his/her back, how often did the baby:
1 2 3 4 5 6 7 X . . . . (118) fuss or protest?
1 2 3 4 5 6 7 X . . . . (119) smile or laugh?
1 2 3 4 5 6 7 X . . . . (120) wave arms and kick?
1 2 3 4 5 6 7 X . . . . (121) squirm and/or turn body?
When the baby wanted something, how often did s/he:
1 2 3 4 5 6 7 X . . . . (122) become upset when s/he could not get what s/he wanted?
1 2 3 4 5 6 7 X . . . . (123) have tantrums (crying, screaming, face red, etc.)
when s/he did not get what s/he wanted?
When placed in an infant seat or car seat, how often did the baby:
1 2 3 4 5 6 7 X . . . . (124) wave arms and kick?
1 2 3 4 5 6 7 X . . . . (125) squirm and turn body?
1 2 3 4 5 6 7 X . . . . (126) lie or sit quietly?
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1 2 3 4 5 6 7 X . . . . (127) show distress at first; then quiet down?

(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

(X)
Does
Not
Apply

When frustrated with something, how often did your baby:
1 2 3 4 5 6 7 X . . . . (128) calm down within 5 minutes?
When your baby was upset about something, how often did s/he:
1 2 3 4 5 6 7 X . . . . (129) stay upset for up to 10 minutes or longer?
1 2 3 4 5 6 7 X . . . . (130) stay upset for up to 20 minutes or longer?
1 2 3 4 5 6 7 X . . . . (131) soothe her/himself with other things (such as a stuffed
animal, or blanket)?
When rocked or hugged, in the last week, how often did your baby:
1 2 3 4 5 6 7 X . . . . (132) seem to enjoy her/himself?
1 2 3 4 5 6 7 X . . . . (133) seemed eager to get away?
1 2 3 4 5 6 7 X . . . . (134) make protesting noises?
When reuniting after having been away during the last week how often did the baby:
1 2 3 4 5 6 7 X . . . . (135) seem to enjoy being held?
1 2 3 4 5 6 7 X . . . . (136) show interest in being close, but resisted being held?
1 2 3 4 5 6 7 X . . . . (137) show distress at being held?
When being carried, in the last week, how often did your baby:
1 2 3 4 5 6 7 X . . . . (138) seem to enjoy him/herself?
1 2 3 4 5 6 7 X . . . . (139) push against you until put down?
While sitting in your lap:
1 2 3 4 5 6 7 X . . . . (140) how often did your baby seem to enjoy her/himself?
1 2 3 4 5 6 7 X . . . . (141) how often would the baby not be content without moving around?
While your baby was looking at something, how often did you:
1 2 3 4 5 6 7 X . . . . (142) find it difficult to “break” his/her stare?
1 2 3 4 5 6 7 X . . . . (143) need to say the baby’s name several times before you got his/her
attention?
When you pointed at something, how often did your baby:
1 2 3 4 5 6 7 X . . . . (144) look at it right away?
1 2 3 4 5 6 7 X . . . . (145) take a while to re-focus attention?
How often did your baby notice:
1 2 3 4 5 6 7 X . . . . (146) low-pitched noises, air conditioner, heating system, or
refrigerator running or starting up?
1 2 3 4 5 6 7 X . . . . (147) sirens from fire trucks or ambulances at a distance?
1 2 3 4 5 6 7 X . . . . (148) a change in room temperature?
1 2 3 4 5 6 7 X . . . . (149) a change in light when a cloud passed over the sun?
1 2 3 4 5 6 7 X . . . . (150) sound of an airplane passing overhead?
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1 2 3 4 5 6 7 X . . . . (151) a bird or a squirrel up in a tree?

(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

How often did your baby notice:
1 2 3 4 5 6 7 X . . . . (152) fabrics with scratchy texture (e.g., wool)?
When tired, how often was your baby:
1 2 3 4 5 6 7 X . . . . (153) likely to cry?
1 2 3 4 5 6 7 X . . . . (154) show distress?
At the end of an exciting day, how often did your baby:
1 2 3 4 5 6 7 X . . . . (155) become tearful?
1 2 3 4 5 6 7 X . . . . (156) show distress?
For no apparent reason, how often did your baby:
1 2 3 4 5 6 7 X . . . . (157) appear sad?
1 2 3 4 5 6 7 X . . . . (158) seem unresponsive?
How often did your baby make talking sounds when:
1 2 3 4 5 6 7 X . . . . (159) riding in a car?
1 2 3 4 5 6 7 X . . . . (160) riding in a shopping cart?
1 2 3 4 5 6 7 X . . . . (161) you talked to her/him?
Two Week Time Span
When you returned from having been away and the baby was awake, how often did s/he:
1 2 3 4 5 6 7 X . . . . (162) smile or laugh?
When introduced to an unfamiliar adult, how often did the baby:
1 2 3 4 5 6 7 X . . . . (163) cling to a parent?
1 2 3 4 5 6 7 X . . . . (164) refuse to go to the stranger?
1 2 3 4 5 6 7 X . . . . (165) hang back from the stranger?
1 2 3 4 5 6 7 X . . . . (166) never “warm up” to the stranger?
When in the presence of several unfamiliar adults, how often did the baby:
1 2 3 4 5 6 7 X . . . . (167) cling to a parent?
1 2 3 4 5 6 7 X . . . . (168) cry?
1 2 3 4 5 6 7 X . . . . (169) continue to be upset for 10 minutes or longer?
When visiting a new place, how often did the baby?
1 2 3 4 5 6 7 X . . . . (170) show distress for the first few minutes?
1 2 3 4 5 6 7 X . . . . (171) continue to be upset for 10 minutes or more?
1 2 3 4 5 6 7 X . . . . (172) get excited about exploring new surroundings?
1 2 3 4 5 6 7 X . . . . (173) move about actively when s/he is exploring new
surroundings?

(X)
Does
Not
Apply
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(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

(X)
Does
Not
Apply

When your baby was approached by an unfamiliar person when you and s/he were out (for example,
shopping), how often did the baby:
1 2 3 4 5 6 7 X . . . . (174) show distress?
1 2 3 4 5 6 7 X . . . . (175) cry?
When an unfamiliar adult came to your home or apartment, how often did your baby:
1 2 3 4 5 6 7 X . . . . (176) allow her/himself to be picked up without protest?
1 2 3 4 5 6 7 X . . . . (177) cry when the visitor attempted to pick her/him up?
When in a crowd of people, how often did the baby:
1 2 3 4 5 6 7 X . . . . (178) seem to enjoy him/herself?
Did the baby seem sad when:
1 2 3 4 5 6 7 X . . . . (179) caregiver is gone for an unusually long period of time?
1 2 3 4 5 6 7 X . . . . (180) left alone/unattended in a crib or a playpen for an
extended period of time?
When you were busy with another activity, and your baby was not able to get your attention, how often
did s/he:
1 2 3 4 5 6 7 X . . . . (181) become sad?
1 2 3 4 5 6 7 X . . . . (182) cry?
When your baby saw another baby crying, how often did s/he:
1 2 3 4 5 6 7 X . . . . (183) become tearful?
1 2 3 4 5 6 7 X . . . . (184) show distress?
When familiar relatives/friends came to visit, how often did your baby:
1 2 3 4 5 6 7 X . . . . (185) get excited?
1 2 3 4 5 6 7 X . . . . (186) seem indifferent?
Soothing Techniques
Have you tried any of the following soothing techniques in the last two weeks? If so, how quickly did
your baby soothe using each of these techniques? Circle (X) if you did not try the technique during the
LAST TWO WEEKS.
When rocking your baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (187) soothe immediately?
1 2 3 4 5 6 7 X . . . . (188) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (189) take more than 10 minutes to soothe?
When singing or talking to your baby, how often did s/he:
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1 2 3 4 5 6 7 X . . . . (190) soothe immediately?
1 2 3 4 5 6 7 X . . . . (191) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (192) take more than 10 minutes to soothe?

(1)
Never

(2)
Very
Rarely

(3)
Less Than
Half the
Time

(4)
About Half
the Time

(5)
More Than
Half the
Time

(6)
Almost
Always

(7)
Always

When walking with the baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (193) soothe immediately?
1 2 3 4 5 6 7 X . . . . (194) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (195) take more than 10 minutes to soothe?
When giving him/her a toy, how often did the baby:
1 2 3 4 5 6 7 X . . . . (196) soothe immediately?
1 2 3 4 5 6 7 X . . . . (197) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (198) take more than 10 minutes to soothe?
When showing the baby something to look at, how often did s/he:
1 2 3 4 5 6 7 X . . . . (199) soothe immediately?
1 2 3 4 5 6 7 X . . . . (200) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (201) take more than 10 minutes to soothe?
When patting or gently rubbing some part of the baby’s body, how often did s/he:
1 2 3 4 5 6 7 X . . . . (202) soothe immediately?
1 2 3 4 5 6 7 X . . . . (203) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (204) take more than 10 minutes to soothe?

(X)
Does
Not
Apply
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CODING SCHEME FOR WORDLESS BOOK TRANSCRIPTS

•

•

•

•

Behavioral Comment
o Description:
§ No mention of book
§ Mentions or implies lack of interest in task (“You’re not interested in this book.” or Mom
directing attention back to the book.)
§ **No double coding – if it’s a behavioral comment, it’s only a behavioral comment**
§ Even if the mother’s language is consistent with the codes (e.g., if mother is labeling and
narrating the story) but the child is distracted or not paying attention (e.g., in another area
of the room), this is a behavioral comment.
o Examples:
§ “You think you’re getting away from me, don’t you.”
§ “Leave my hair alone.”
§ “Get your fingers out your mouth.”
§ Comments while child is whining/crying.
§ “Can I show you?”
§ “Let’s read this story.” (When spoken sometime during task to direct child back to task)
§ “Let mommy see.”
§ “Do you want to read the book?” (Directing attention back to task, but not directing
attention within the task)
§ “Look at the book”- when clearly directing attention back to the task
Directives
o Description:
§ Request for nonverbal action (“Turn the page.”)
§ Suggestions for actions
o Examples:
§ “Turn the page.”
§ “Show me …”
§ “Point to …”
§ NOT: “Look at the rabbit.”
§ NOT: “Let’s see.”
Exclamation (used to guide attention)
o Description:
§ Words used to guide and direct attention within the book.
§ NOTE: At times, words may not sound like an exclamation, but are used to
guide/maintain attention. These should be coded here.
o Examples:
§ Child’s name. (When drawing attention to something IN the book. NOT drawing
attention back to the book, which is a behavioral comment.)
§ Nonword exclamations: “Ahh!” “Oooh!”
§ Words used to guide exclamation: “Look!” “Let’s see!”
§ Uhh!
§ Here!
§ Oh no!
§ “Look at this page.” (Guiding attention within the task)
§ NOT: Child’s name at end of sentence
§ **If inflection remains the same throughout the phrase, then it’s not an exclamation
(monotonous or nearly monotonous).
§ **If the whole phrase has more emphasis or inflection, may be coded as exclamation.
Expansion:
o Description:

§ Repetition with added elements (Child: “Dog.” Mother: “Big dog.”)
o Examples:
§
§

•

•

•

•

•
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[The puppy?] “No I don’t think there’s a puppy.”
[Bump head] “They bumped his head?”

Labeling:
o Description:
§ Labeling of objects or events (“It’s a monkey.”)
§ Labeling actions and emotions (i.e., verbs and nouns)
o Examples:
§ “It’s an elephant.”
§ “Trying to get up ...”
§ “They’re angry ...”
Other:
o Description:
§ Not directed to child (Talk to spouse or other child)
§ Auxiliary sounds (sounds of an airplane; animal sounds)
o Examples:
§ Title of book
§ “Choo”
§ “Zoom” (as a sound, not a definable word – if it’s a clear, definable word [verb] it’s a
label)
§ “Uh-oh” (Not always in this category. See Exclamations.)
§ “Ahh” related to falling
§ “Yeah” after child speech
§ “Let’s read this story.” (When said at beginning of task)
§ Incomplete thoughts/phrases
§ Filler words
§ Laughter
§ Yeah
§ Series of numbers listed (1-9)
§ Comments on story (“That’s a funny story.”)
§ Utterances related to the story but that don’t fit a category (“Once upon a time”)
Praise/Confirmation:
o Description:
§ Praise or compliance with request (“Yes, that’s it.”)
§ Praise/approval of child’s actions/behavior.
§ Praise/approval of child’s speech.
o Examples:
§ “Very good.”
§ “That’s right.”
§ “Yeah” only when clearly confirming the accuracy of a child’s statement.
§ NOT: uh-huh or yeah (as tracking statements)
Repetition:
o Description:
§ Copy or reduced copy of child’s utterance (Child: “Want milk.” Mother: “Milk.”)
§ Imitate speech
o Examples:
§ “The puppy?”
§ “He fell down.”
§ “Purple.”
Speech Elicitations:

o Description:
§ Request to imitate (“You say that.”)
§ Prompting word/sentence completion
o Examples:

•

•

§ “Can you quack like a duckling?”
§ “Can you say rhino?”
§ “Say rabbit.”
Yes/No Questions:
o Description:
§ Expected answer is yes/no or nod of head (“Do you know that one?”)
§ Related to book task, not behavioral directive.
o Examples:
§
“Do you see him?”
§ “See?” (Watch clip to ensure the word ‘see’ is spoken as a question)
Wh- Questions
o Description:
§ Who, What, When, Where, Why, or How questions
o Examples:
§ “What’s this big gray thing?”
§ “How about that?”
§ “Why did he do that?”
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